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A GOLDEN OPPORTUNITY 
FOR ALERT RADIO MEN IN 


THE NEXT GREAT INDUSTRY 


OFFICIAL 
AIR CONDITIONING 
SERVICE MANUAL 


PRE- 
PUBLICATION 


OFFER 


$ 4,00 





HE idea of electricians, radio service men and other mechanically inclined 

men, servicing Air Conditioning and Refrigeration Units is self-evident and 

the thought has occurred to some untold thousands ever since air condition- 
ing equipment has been installed in public auditoriums, th dios, depart- 
ment stores, office buildings and manufacturing plants. The csomendousiy broad 
possibilities in this new industry are bound to give employment and success to 
men far-sighted enough to see its advancement and development. We quote an 
excerpt from Mr. Hugo Gernsback’s editorial which appeared in the September, 
1933 issue of Everyday Science and Mechanics: 





“I advise young and progressive men to go into the air- 
conditioning business during the next few years; because, 
this, without a doubt, is the coming industry in this coun- 
try. Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, 
factories, etc. We are not going to tear down every 
building in the United States immediately. It will be a 
gradual growth; yet small installation firms will air-con- 
dition small houses, and even single offices in small 
buildings.” 

This is only partial proof of the certain success of this new field. Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con- 
tractors are giving considerable thought to installation of this equipment in 
structures which are now being planned and built. The beginning of this business 
will probably be similar to the auto and radio industry, but in a few short years 
it will surpass these two great fields. 


Official Air Conditioning Service Manual 


352 Pages 
Over 600 Illustrations 
9” x 12” in Size 
Flexible, Loose Leaf 
4 Leatherette Cover 


MAIL COUPON TODAY! 





" GERNSBACK PUBLICATIONS Dept. RC- 834 
99 Hudson Street, New York, N. 
Po ppnoengpes Enclosed ng will Aes my remittance of Two Dollars f 


wi to send me One Copy of the OFFICIAL AIR CONDI. 
TIONING St SERVICE MANUAL, postage prepaid, as soon as it comes 

ee, I am to pay the additional Two Dollars to postman when 
2" is deli Ie is understood that the regular price of the book will 
be FIVE DOLLARS when it comes off the press, and I am now paying 
only a pre-publication price of Four Dollars. 


Name 





Address 





ee re . State 
(Send remittance in form of check, money order or unused U.S. Postage 
Stamps. Register letter if it contains stamps or currency.) 
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The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being 
edited by L. K. Wright, who is an expert and a leading authority on air condi- 
tioning and refrigeration. He is a ber of r= A i Society of Refrig- 
erating sa" — ag Eh of Mechanical Engineers, National Associa- 
tion of Pract ineers; also author of the OFFICIAL 
sien ot Feectical, B SERVICES MANUAL and other volumes. 

In this Air Conditioning Service Manual nearly every page will be illus- 
tenteds every modern installation and individual part 
rams furnished of all known equipment; special care given to the servicing 
= installation end. The tools needed will be illustrated and explained; there 
will be plenty of charts and page after page of service data. 


Remember there is a big = in this new field and plenty of money 
to be made in the servicing end. There are thousands , firms selling installations 
and parts every day and this equipment must be cared for freq ly 
air conditioning systems will be as common as radios and refrigerators i in homes, 
offices and industrial plants. Why not start rease your gs with a 
full- or spare-ti service b 

You have the op rtunity to get lw: — of the OFFICIAL = 
& ND TIONING § SE SERVI ICE MAN a saving of ONE DOLLA 

en ¢ ress, whic ifs be Au ‘an ust 10th, the price will i: 
$5.00 a ~ = ‘YOUR ORDER TODAY BRINGS YOU A COPY FOR $4.00, 
POSTAGE PREPAID. This is our usual courtesy, peogubsestien offer which 
enables us to mean —s approximate print — for the first press run. 
Send us the coupon toda a of $2.00. When the book 
siei ~ heap you pay the caher $2.00. 


some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL: 


Contents in Brief 


History of Air Conditioning; Fundamental owes Methods of Refrigeration; 
Ejector System of Refrigeration; Compression System of Refrigeration; Refrig- 
erants; Lubricating Oils; Liquid Throttle Devices; Servicing Expansion and 
Float Valves; Servicin, Refrigerating Systems; Control Devces; Thermodynamics 
of Air Conditioning; eather in the United States; The Field of Air Condition- 
ing; Insulati Materials; Heat Transmission Through Walls; Complete Air 
Conditioning Systems ay Requirements _for —_ eat Small Store, 




















Restaurant; | _> out of Duct Systems; Starting Up a 3; Operating and 
jitioning S: 3 Air Filtration, Vensile ting and Noise Elim- 
inating Portable Electric Humidifiers and Room nest ath Automatic 


erect done "A Conditioning ‘tyes for Radiator Systems and Warm Air 
Systems; Central Conditioning Units, etc. 


GERNSBACK PUBLICATIONS, INC. 
99 Hudson Street New York, N. Y. 
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OPPORTUNITIES”. 


are many 


for the Radio 
Trained Man 


Don’t spend your life slaving away in some dull, hopeless job! Don’t be 
satisfied to work for a mere $20 or $30 a week. Let me show you how to 
get your start in Radio — the fastest-growing, biggest money-making game on earth. | 


Jobs Leading to Salaries of $50 a Week and Up} 


Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman 
and in Service and Installation Work—as Operator or Manager of a Broad- } 
casting Station— as Wireless Operator ona Ship or Airplane, or in Talking 
Picture or Sound Work— HUNDREDS OF OPPORTUNITIES for a real future in Radio! 


Ten Weeks of Shop. 


Pay Your Tuition After Graduation 
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Training 





We don’t teach by book study. We train you on a great outlay of Radio, Television and 
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the 
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip- 
ment, Code Practice equipment, etc. You don’t need advanced education or previous expe- 





rience. We give you-—— RIGHT HERE IN THE COYNE SHOPS — the actual practice and 
experience you’ll need for your start in this great field. And because we cut out all useless 
theory and only give that which is necessary you get a practical training in 10 weeks, 


TELEVISION ard TALKING PICTURES 


And Television is already here! Soon there’!l beademand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here isa great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 


PAY FOR YOUR TRAINING 
After You Graduate 


I am making an offer that no other school has dared 
todo. I’ll take you here in my shops and give you this 
training and ae pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel- 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

I’ve got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

Hof pag who read this advertisement are really inter- 
ested in your future here is the chance of a life time. 
Mail the coupon today and I’ll give you all the facts. 


ALL PRACTICAL WORK 
At COYNE in Chicago 


ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually trasmit your own Television programs over our mod- 


ern Television equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don’t waste time on 
useless theory. We give you the practical training you’ll need 
—in 10 short, pleasant weeks, 


MANY EARN WHILE LEARNING 


You get Free Employment Service for Life. And don’t let lack 
of — stop you. Many of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested— proven beyond all doubt. You can find out 
everything absolutely free. Justmailcoupon for my big free book! 


RADIO DIVISION Founded 1899 


H. C. Lewis, Pres. 
COYNE ELECTRICAL SCHOO 


500 S. Paulina St., Dept. C4-8H ‘Chicago, Ill, 
Maii Coupon Today for All the Facts 


H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S&S. Paulina St., Dept. C4-8H Chicago, I11. 

Dear Mr. Lewis:—Send me your Big Free Radio Book, and 


all details of your Special Offer, including your ‘“‘Pay After 
Graduate”’ offer. 
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IN OUR NEXT FEW ISSUES: 


HOW SHIELDED LEAD-INS MISBEHAVE. Should the 
antenna down-lead be shielded? Should the ground-lead 
be shielded, and why? When, and in what manner it is 
most desirable to shield the input leads to the radio set, 
is the subject of an interesting article by a practical radio 
man who has carried out numerous experiments tending 
to prove which arrangements of the antenna system are 
preferable. 


A GRID-DIP OSCILLATOR FOR THE LABORATORY. At 
the words “grid-dip oscillator’ some radio men may be 
inclined to say “Pooh” only an oscillator with a milliam- 
meter in the grid circuit.” However, the author goes sev- 
eral steps beyond the aforementioned premise and offers 
a perfected instrument, the design of which will thrill the 
technical heart of every radio man who aspires to a high 
grade, yet inexpensive, laboratory. 


ALL-WAVE RADIO RECEPTION. This is the title of a new 
department that will be inaugurated in RADIO-CRAFT 
for the benefit of those who wish to enjoy their “stand- 
ard” (200 to 550 meter) radio receiver to the maximum. 
Useful data are furnished so that those who are suffi- 
ciently fortunate to reside in a location that is good for 
DX reception may be enabled to hear some of the remote 
trans-oceanic programs in this band. 

For the short-wave enthusiast, equivalent information 
is furnished, including the operating hours, types of pro- 
grams, and identifying signals of all the foremost stations 
throughout the world. 

For those who own “all-wave” receivers of the type that 
is truly so, that is, capable of receiving programs in the 
wavelength range of 550 to 2,000 meters, there is fur- 
nished interesting information gleaned from radio stations, 
correspondents and magazines from all points on the globe. 





RADIO-CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (In Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, Ill., as second-class matter under the act of 
March 3, 1879. 


Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub- 
scription to these magazines may be taken in combination with RADIO- 
CRAFT at reduced Club rates. Write for information, 


Copyright 1934. Continental Publications, Inc. 





HUGO GERNSBACK, President 1. S. MANHEIMER, Secretary 


Published by Continental Publications, Inc. Publication office: 404 
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 
Office: 99 Hudson Street, New York City. Chicago Advertising 
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Ill. 
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St., 
Los Angeles, Calif. 
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Paris Agent: Hachette & Cie., Australian Agent: McGills Agency 
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Service Men's Essentials 


for All Members of the 


SERVICE MEN'S ESSENTIALS 


HE OFFICIAL RADIO SERVICE MEN’S ASSOCIATION has 

made arrangements to supply a number of ‘‘Service Men’s essen- 
tials’’ for the use of its members and associate members. Only 
members and associate members can buy these items; they are not 
sold to others. 

These essentials are priced at cost, plus a small additional fee 
which is the only source of income that the Association has. No 
one obtains any profit or benefit, except the Association itself. 
Whatever profit accrues, is reinvested for the furtherance and en- 
largement of the Association. 

By using the letterheads, billheads, etc., you pons the 
sinful » Ric tedhntesl qualifeations as ness-like appearance to your customers, so essential to successfu 
“ $2255 ithe caamination off servicing. In addition, the Association has made arrangements 
chooser: H 








oo Mmbos with most of the prominent manufacturers to allow special discounts 
0 members, providing ORSMA letterheads are used when ordering, 


Official Radio Service Men's Association 
WDutnsse Whsrach His hes bene No. | ORSMA LETTERHEADS 
ri a - These letterheads, shown on the right, are furnished with your 


wo tot Dac. &, 1992 SEZs Bae - name, address and telephone number, printed on excellent paper. 
Ao They are sold in lots of 100 or multiples thereof, with a distinct 
- . 7 -* %, saving for single orders of 1,000 or more. You would have to pay 


many times more if you ordered small lots from your local printer, 
Per 100, 60c; per 1000, $3.00, 


No. 2 ORSMA ENVELOPES 


These are furnished to match the letterheads, printed with your 



































: 4—50 name and address and seal of the Association. They go hand-in- 
No. 1 ic each hand with the letterheads and are usually ordered in the same —— 
(Plus 10c for Postage) quantity. Per 100, 60c; per 1000, $3.00. 
No. 3 ORSMA SERVICE RECORD CARDS No. 1—60c per 100 
They serve a double purpose; whenever you complete a job you $3.00 per 1000 
fill out the report-bili and hand it to the customer; this is 
the ‘“‘psychological moment’’ to collect, By the use of carbon 
paper a permanent record is kept which is a valuable asset to your 
oY business. They are furnished with your name, address and _tele- 
Wactingten DC phone number. Per pad of 50, 60c; per 10 pads, each of 50, $3.00. eum ¢ ame 
vont ae 1808 Se Pam Se 
No. 4 ORSMA INSPECTION LABELS piotonten 
The label is to be filled in with the proper dates, and pasted 














inside the set or cabinet where the customer will see it. It is a 
continuous reminder to him that, when service is needed, he can 
193. call you again. The advantage is apparent. Per 100, 50c; per 


Phere. ‘Date. 

Mate Malet 1000, $3.00. 

rn Pronted No. 5 ORSMA LAPEL BUTTON 

Ihowatin At the suggestion of many members a handsome lapel button 
bearing the name and emblem of the Association has been designed. 
It — to your — members that you belong co same 
Association;—and in addition it gives your customers a better ap- 2—60 
preciation of the professional nature of your work. 50c¢ each, o per 100 


$3.00 per 1000 
No. 6 ORSMA BUSINESS CARDS 

These are furnished on a fine grade of paper ih two colors with 
aunt a blotter back. Thus they present an added incentive to your cus- 
tomers =, —_ So in ° —_ place, where they will do = 

+ most good. ey are printed with your name, address and tele- 
acetate ~  apceniaaiees phone and bear the official seal of the Association. Per 100, 75c; 

. per 1000, $4.00. 


28 poe qremtion, thee chen TOTAL” on seme stip has boom, Nos. 9 & 10 ORSMA EMBLEM CuTs 
——> These cuts for printing, advertising, etc., are furnished in two 
styles and sizes. They may be used for newspaper or telephone- 
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E book advertisements or for printing of any kind. Large size, 
No. 3—60c ooo pad “J - - 1%x1% in., $1.35 each; small size, %x% in., $1.20 each. , 139 Brighton Drive 
ae per Gn Gams, Ca No. 11 ORSMA MEMBERSHIP SIGN 


Tel. 3-0672 Akron, 0. 





A set of three of these signs, printed on heavy cards, and having 
holes punched in order to hang in your office or store, and are sold 
to members and associate members. They are large enough so that 
they are quite prominent and the two tone effect makes a very at- 


No. 6—‘5e per 100 
tractive appearance. Set of three, 50c. $4.00 per 1000 


No. 12 ORSMA ADVERTISING DISPLAY SIGN 
A two color sign printed in large letters with your name, address 
and telephone, with the seal of the Association. This sign is sold 
in quantities of 25 or more and is ideal for hanging fn stores, 
offices, ete., for advertising purposes. Set of 25 cards, $3.00. 


No. 13 RADIO SERVICE MEN'S ASSORTMENT 
PACKAGE 


This includes one gold filled lapel button, 100 letterheads, 100 
envelopes, 50 service record cards, and 100 labels printed with your 
name and address as described above. The whole assortment costs 
only—$3.00—a worth-while saving. Complete, $3.00. 


No. 14 ORSMA MEMBER CERTIFICATE 
A handsome diploma-like certificate engraved on stiff vellum-bond, 
The certificate is personnally signed by the President and Executive 
Secretary and the corporation stamp of the Association is impressed 
on a — _— — oo i name, certificate pumee ant 
date of registration are lettered by hand and the Certificate is . 
mailed in a cardboard tube to insure safe delivery. Each 50c, plus No. 4—60¢ per 100 


Mail This Coupon Today! ' '* ""* | — 
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icati | | OFFICIAL RADIO SERVICE MEN'S ASSOCIATION Re-tat 
een ORSMA | | 99 Hudson Street, New York, N. Y. 
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Please one ba the following RADIO SERVICE gears Pepeatese wit I 
7 yr, ORSMA have selected from this advertisement. My remittance for $.......... 8 en- 
pp oe aed ney Te York, N. Y. closed. Send remittance in form of check or money order. Register letter if tt 
contains cash, currency or unused U, 8. Postage Stamps. 
Kindly send an application blank for 
O Full Membership 


O Associate Membership 
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«REE! J Write for our in- 

Mteresting 8-page 
booklet, in two colors, which tells 
the entire story about the NEW 1935 
OFFICIAL RADIO SERVICE 
MANUAL. It’s FREE. Simply fill 
in the coupon below — paste on a 
one-cent post card, and mail to the 


publishers. 


MAIL COUPON TODAY FOR 
FULL DETAILS 


' 
§ GERNSBACK PUBLICATIONS, Inc., Dept. A® 
199 Hudson St., New York, N. Y. . 
8 Gentlemen: Please send me without delay, a copy § 

aot the 8-page brochure, in two colors, giving § === 
gcomplete details about the NEW 1935 OFFI-® us 
§CIAL RADIO SERVICE MANUAL, and special 1 

g money-saving offer. 





S Neme . 
S Address silanes —! 
& City . State — 


GOOD NEWS! 


“If you could only see the vast amount of new material which 
our editorial staff is compiling for the new manual, you will 
agree with me when I say that the 1935 Official Radio Service 
Manual of 1,000 Pages will be the greatest book I have ever 


published.” 











1935 

OFFICIAL" 

RADIO SERVICE 
MANUAL . 


~ Complete Directory. 


of all“ 








DON'T FAIL TO SEND FOR THE 8-PAGE BROCHURE 


WHICH TELLS ABOUT THE NEW MANUAL 
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“Takes the Resistance Out of Radio” 





Editorial Offices: 99 Hudson Street, New York, N. Y. 


HUGO GERNSBACK, Editor 
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RADIO 


TRENDS 


An Editorial by HUGO GERNSBACK 


VER since the radio industry came into its own, with 
the advent of broadcasting, each year has shown a cer- 
tain trend toward producing even better and more 
modern radio sets. 

If we visualize the trend during the past few years, it will 
be noted that the radio industry has followed certain unmis- 
takable paths. From the radio console, the way led to the 
midget sets, which became the furore a few seasons back. 
Then we had an avalanche of cigar-box models to fit the 
depression pocketbooks; and last season the all-wave (short- 
wave and broadcast-wave combination) radio sets made their 
appearance. The latter are still going strong, and the chances 
are that, in the next few seasons, unless a radio set is 
equipped to take care of short-wave requirements, it will be 
most difficult to sell. 

In other words, the radio set is still simply a radio set, 
whose business it is to bring in 100% aural (“by ear’) en- 
tertainment. The next great development in radio is the 
combination radio and television outfit, not, as yet, even on 
the horizon. And, while some of our large radio interests 
are spending vast sums in research toward television, it may 
be some time—several years at least—before a real aural-and- 
visual radio set is developed that will stand every criticism 
of a spoiled public. 

To be sure, television has long been with us. As a matter 
of fact, in one form or another, it has been with us since 1884, 
when Nipkow invented the scanning disc. But the television 
image which we are getting today seems to the great public 
used to the perfect vision of the movie screen, still pitifully 
inadequate. As long as we cannot have an image with excel- 
lent details, and at least one foot square, that you can view 
in bright daylight, it is obvious the television set of the 
future has not arrived. 

For this reason, the trend of radio sets for the next few 
years undoubtedly will remain along strictly aural lines. 

More and more radio engineers are coming to believe in 
high-fidelity reception. If you have, for instance, a radio set 
of the vintage of 1928, and a good 1934 set as put out by 
first-class manufacturers today, and you demonstrate them 
side by side, the difference is laughable. The tinny, nasal 
tone of reception in the past is missing in the new set. Our 
ears are becoming more critical to what they hear. The radio 
receiver is no longer just a machine to make sounds, but it is 
well on the road to become a really musical instrument of 
reproduction. The trouble, even with modern sets, is that 
the best dynamic reproducers which we have today are still 
a long ways from giving high-fidelity reproduction. As yet, 
most loudspeakers are unbalanced, and reproduce certain 
notes better than others. Some loudspeakers will emphasize 
the lower register at the expense of the upper, or vice versa. 
For that reason, some manufacturers continue, and with good 
reason, to put out sets that have two loudspeakers, to gain 
higher fidelity. 

It has been said by many experts that you cannot have a 
cigar-box, or even a midget, radio set that will give you good 


acoustic quality. The radio music expert will point out to 
you that only in a large set, where a sufficient volume of air 
is moved, can you have high fidelity. That requires a larger 
diaphragm; much larger, in fact, than most of the loud- 
speakers now have. 


A tremendous amount of research in this direction alone 
must yet be done and the trend during the next few years, 
unquestionably, will be to get better and better musical 
quality—so that all notes, from the lowest to the highest, 
will emerge from the speaker with absolute fidelity. 


The radio broadcasters themselves have done a large 
amount of research to make this result possible; and it may 
be said that, today, the better stations in the United States do 
an excellent job in transmission, while receiver design has 
not, as yet, caught up with the broadcasters. By that I mean 
that the broadcasters are transmitting on a reasonably good, 
high-fidelity system; but the receivers do not reproduce the 
transmitted sounds faithfully. 


There has been, by mutual consent of the tube manufac- 
turers, a breathing spell from putting out new tubes. At one 
time last year we had avalanche upon avalanche of new tubes; 
to such a degree that even tube experts found it difficult to 
keep in touch with developments. So a halt was declared 
and, with few exceptions, the tube manufacturers abstained 
from placing upon the market new and revolutionary tubes 
(which probably will be produced during the next season). 
The radio industry simply could not cope with the output of 
the new tubes any longer, as it tended to scrap everything 
that went on before, and the multitude of new tubes also 
began to bewilder the public. In order to give the radio set 
manufacturers and the public a breathing spell and time to 
digest this tremendous number of new tubes, for the first 
time in the history of radio, a holiday was declared, which 
probably was unique in the annals of radio itself. In other 
words, an obvious trend was reversed, as far as the tubes 
were concerned. Instead of putting out new tubes, old ones 
are being improved at the present time. 


If the tube manufacturers will now take heed, and spend a 
little time and study to design tube bases that can be handled 
conveniently instead of the present insanity, they would, no 
doubt, secure a lot of good will from the public and Service 
Men alike. When you take a modern six- or seven-prong tube, 
and try to insert it in the socket, it is a most time-consuming, 
nerve-racking experience. The poor Service Man who has 
to replace tubes all day long is totally out of patience with 
the stupid tube-base engineering, if it really deserves the 
name of engineering. It may be a smal] detail, but it is an 
important one. You could not imagine any manufacturer in 
the electrical industry, for instance, getting out a connecting 
plug with which you would have to fiddle around for minutes 
at a time, in order to insert it in its proper place. 

Let the tube industry, instead of putting out new tubes 
next season, re-design its bases, and earn the everlasting 
gratitude of every one who ever uses a radio tube. 
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Lee DeForest, finally awarded reyenera- 


tion patent by Supreme Court, and his 
first audion tube. 


DeFOREST WINS 
“FEEDBACK” 
CASE AGAIN 


N what will prob 
eR 0 RO ably be the last de- 

cision in a long 

series of see-saw 
litigation over the “feedback” or re- 
generation patent, an opinion last 
month by Justice Cardozo in the Su- 
preme Court gave final honors to Lee 
DeForest. Thus, the decree handed 
down by the Second Circuit Court of 
Appeals that Edwin H. Armstrong was 
the inventor was upset, while the oppo- 
site originally decided by the Eastern 
District Court of New York was upheld. 


DeForest, inventor of the audion 
(three-element tube) and shown in the 
accompanying photograph, and Major 
Armstrong have been each credited with 
having discovered regeneration, by vari- 
ous court decisions which began back 
in 1922. One of DeForest’s original 
sketches is reproduced on these pages 
and was one of the most important fac- 
tors in affecting the decision. 


Regeneration in radio receivers is of 
great importance since this method of 
feeding back energy from the plate cir- 
cuit of a tube to the grid results in 
tremendous amplification and without 
which principle many receivers would 
be insensitive. It was also responsible 
for the increase of interest in radio 
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reception in the old days, inasmuch as 
many one to three tube receivers in the 
hands of experimenters at that time did 
much towards winning over skeptics. 
Of unusual interest is the fact that 
at the Institute of Radio Engineers’ 
convention held in Philadelphia last 
month, the board of directors of this 
organization refused to take back a gold 
medal tendered by Major Armstrong, 
who had previously been awarded it for 
his contribution to the radio science. 
Their explanation was that the recent 
decision giving originality for regenera- 
tion to DeForest would have no effect 
on their award since the Major had 
made many other valuable inventions 
which entitled him to the gold medal. 
RCA is not affected by this decision 
since they were licensed by A. T. & T. 
who acquired the rights from DeForest. 


BROOKLYN RADIO 
SNARL TRACED TO 
ILLICIT AMATEUR 


EDERAL officials 
acca ncaa, madly tore about 

New York City 

last month, in an 
effort to unscramble departmental broad- 
casts and police radio calls from an in- 
terfering station which cluttered up 
these short wavelengths. The interfer- 
ing station was finally located in Brook- 
lyn, and was constructed and operated 
by Philip Room, 21 years of age. 

When the radio inspectors located the 
transmitter, and burst in upon Room, 
he was sending messages “to no one in 
particular.” However, officials are in- 
clined to believe that the eccentric mes- 
Sages were apparently coded and that 
they were intended for one or more be- 


Right, Inspectors trace “bootleg” amateur. 
DeForest'’s “feedback” sketch. 


Below, 


lated rum runners. Room, on the other 
hand, explained that he was a musician 
and that he had no idea he was doing 
anything illegal. He claimed his broad- 
casts were impromptu and had no sig- 
nificance. Federal Commissioner Mar- 
tin C. Epstien ordered him held in $500 
bail for violation of the Federal Radio 
Act of 1929. 

The unlicensed station was composed 
of a small, inexpensive transmitter, and 
of the type that was relatively easy to 
construct. It employed three micro- 
phones, and the radio inspectors claimed 
it had a range of about 500 miles. They 
are attempting to decode the messages. 


GOLD TELEGRAPH 
KEY FORMALLY 
OPENS WLW 


HEN President 
= W Roosevelt pressed 
a solid gold tele- 
graph key in Wash- 


ington last month to formally open 
WLW, the world’s largest radio station, 
he touched the same key President 
Woodrow Wilson tapped over 20 years 
ago to signal also the formal opening 
of the Panama Canal. 

This famous telegraph key is kept at 
the White House, and is shown in an 
illustration in these columns. Little 
gold nuggets, which can be plainly seen 
around the edges, are mounted on a slab 
of Alaska marble from the first gold 
discovered in that territory. On the 
engraved plate is a statement that the 
key was presented to President Taft, 


for the purpose of opening the Alaska- 
Yukon-Pacific Exposition, June 1, 1908, 
by the discoverer of the gold, George 
W. Carmack. 
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IN REVIEW 








Photo, Harris & Ewing 
Above, Gold key which when pressed by 


President Roosevelt formally opened 
WLW. Also served on many other his- 
torically important occasions, 


RADIO EQUIPPED 
PLANE WILL FIGHT 
CRIME FROM AIR 


AST month, a new 
Stinson monoplane 
was donated to the 
Nassau County po- 

lice, Long Island, N. Y., as the nucleus 
of a new Crime Detection and Preven- 
tion Bureau. The plane is equipped 
with gas, smoke, and tear gas bombs, 
machine guns, searchlights, a radio re- 
ceiver, radio transmitter, and a power- 
ful telescope. 

Because of this new instrument in 
the fight against crime, 100 county 
banks are installing direct alarms to 
the Nassau County Police headquarters, 
and the villages have turned over mas- 
ter control of all traffic lights to the 
county. Should a hold-up or major 
crime occur, the lights will be flashed 
red and kept that way until the police 
crew in this fast monoplane make a 
complete survey of traffic in the vicin- 
ity in an effort to apprehend the fugi- 
tive criminals. 














Plane with two-way radio equipment to 
help arrest crime in Long Island 


RADIO-CRAFT for 


AUGUST, 


Radio is now such a vast and diversified 


art it becomes necessary to make a 
general survey of important monthly 
developments. RADIO-CRAFT analyzes 


these developments and presents a re- 


TERRIER CARRIES 
PORTABLE RADIO 
FOR DOROTHY LEE 


AD any of our read- 
ERR ers been in Holly- 

wood last month, 

they might have 
seen the strange sight of a little wire- 
haired terrier to which a midget loop 
portable radio receiver was strapped. 
The dog is always accompanied by its 
pretty mistress, Miss Dorothy Lee, 
prominent radio star with RKO. 

The receiver itself is extremely light, 
and is of the battery-powered type. 
The loop picks up the broadcast sig- 
nals, and a small speaker, fastened on 
the other side of the dog, reproduces the 
program after it is amplified and de- 
tected. 

This might be considered a novel pub- 
licity stunt to enhance Miss Lee’s popu- 
larity, but it reminds us of a practical 
suggestion that was recently made, and 
is applicable in future wars. The idea 
was to employ police dogs as scouts to 
reconnoiter and determine the enemy’s 
position. To each dog’s back was to be 
strapped a miniature transmitter which 
would broadcast a continuous signal 
and, if captured by the enemy, their po- 
sition could then be determined by di- 
rectional receiving apparatus. A mini- 
ature receiver, also fastened to the dog, 
would contain a small loudspeaker 
which would issue commands, originat- 
ing from “headquarters,” to the dog. 





Radio-equipped dog, and Dorothy Lee. 


Photo, Press Photos 
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view of those items which interest all. 


Dr. C. F. Jenkins passed away last month, 


C. F. JENKINS, 
TELEVISION EXPERT 
DEAD 


NOTHER great figure 
in the radio and 
associated indus- 
tries has passed 

away. Last month, after being gravely 

ill since March, C. F. Jenkins, inventor 

of television and telephotography sys- 

tems, died of heart disease. He was 
born near Dayton, Ohio, in 1867 of 

Quaker parents. 

He had endeavored, up until almost 
the last minute, to supervise important 
experiments in his laboratory concern- 
ing a new development in a home-movie 
and sound-recording camera. As a mat- 
ter of fact, before he became prominent 
in the television and radio field, he was 
an important figure and inventor in the 
motion picture industry. 

He was founder of the Society of Mo- 
tion Picture Engineers, and more than 
400 inventions were accredited to his 
ingenuity. In 1925, Jenkins gave the 
first radio television demonstration at 
Washington before Secretary of the 
Navy Wilbur and other officials. In 
1928 he inaugurated regular television 
broadcasts on short waves. 

A great many of the engineering fra- 
ternity, who always admired and re 
spected him, had pinned hopes on his 
bringing television to a successful com- 
pletion so that it would be practical and 
available to the radio public. 

His passing will be mourned by many. 
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HE first “buoy radio beacon" ever constructed, and shown in |, was invented by French 

technicians: Barbier Benard and Tereune Co. The transmitter is contained in the body 
of the float from which extends an umbrella-type antenna. The signals are sent out auto- 
matically for 2 minutes at intervals of every 10 minutes. It is claimed that a distance of 
10 kilometers (approx 6.2 miles) in all directions can be covered, practically, with this arrange- 
ment. In 2 we see Cesare Sabelli in the radio room of the plane with which he and George R. 
Pond flew across the “big pond" from Floyd Bennett field, New York, to Ireland. Their 
destination was Rome, but, due to unfortunate circumstances, they were unable to make it. 
Want to talk to a plane? Well then, just dial. As you can see from photo 3, the instrument 
is similar and simple as the ordinary dial telephone. This aircraft radiophone switchboard, 
the complete equipment of which is shown in number 4, permits radio telephone operators to 
communicate with an airplane in flight by dialing the correct number. This system has been 
developed by United Air Lines. Much has been heard about “radio knives," used by surgeons 
for surgical operations, but few radio readers have ever seen the device. Photo number 5 
shows the device in actual use in a large Berlin hospital. The principle employed involves a 
high-frequency current which will cut the tissues without destroying them in the same propor- 
tion as in the case of a knife. Also, with this instrument, the cut heals much more quickly, 
and reduces the loss of blood. 




















In 1, a buoy radio beacon 
invented by the French; 2, 
Cesare Sabelli, who re- 
cently flew across the 
ocean, with radio equip- 
ment in his plane that 
aided him in making a 
successful trip; 3 and 4, 
dialing ‘planes in flight 
for verbal “contact.” 



























































Also in 4, the radio equip- 
ment in use at one of the 
airports of United Air Lines; 
the airport radio operator 
dials the ‘plane by number 
to establish communication. 
5, a "radio knife," employed 
for surgical operations, in 
actual use in a large Berlin 
hospital. This instrument is 
much more efficient than or- 
dinary surgical knives. See 
text for explanation. 





Photo courtesies, 1, Je Sais Tout; 
2 and 5, Press Photos; 3 and 4, 
United Air Lines, 
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|N NUMBER 6, the net of aerials and the building housing the transmitter of radio 
station VCSPS, Moscow, Russia. A 500 kw. transmitter is employed, which indicates 
that the United States does not hold a monopoly on high-powered stations. In 7 is a 
view of the variometer employed for tuning the transmitter, and the cascade of large 
transmitting tubes of this transmitting station. In 8 we see an electron tube device 
for detecting flaws in copper tubing, wire or other similar material. The test is based 
upon the change in electrical resistance of a small section of tubing, which occurs 
when a defect is included within it. Two oscillators are coupled together and both 
tuned to the same frequency. As the metal tubing or wire passes through the 
machine, a flaw will change the frequency of one of the oscillators so that a beat 
note is heard in the loudspeaker, and a deflection seen in a meter. At 9 can be seen 
Dr. Thomas C. Poulter, second in command of the Byrd Antartic Expedition, with a 
scientific “divining” rod. He expects to test for mineral potentialities in South Polar 
regions. When the sled-like apparatus is pulled across the snow, a buzzer sounds 
if it approaches metallic deposits in the earth. Dr. Poulter heads the science depart- 
ment of lowa Wesleyan College, Mt. Pleasant, lowa. One of the most unfortunate 
disasters occurred last May, when the liner Olympic sank the radio beacon ship 
Nantucket. The giant trans-Atlantic boat was approaching the shores of New 
England and being directed by the beacon signal sent out by the Nantucket due to a 
very heavy fog which had arisen. So perfect did the beacon signal direct the liner, 
and so accurately did the pilot of the big boat follow it, that before they 
could discern the fog-bound boat's outline or hear its powerful fog horn, 
they had run into and cut the boat in half. This beacon ship was a 
marker for ships approaching the coast from European ports, and was 
stationed 55 miles from Nantucket Island. It also served the purpose of 
warning ships, when weather was bad, against approaching too closely to 
shoals that had previously caused many ship disasters. In photo 10 the 
radio room and equipment of the Nantucket can be seen; and in I! the 
complete ship with the radio antenna that sent out the disastrous beacon 
signal which guided the Olympic with such disastrous precision. 


Photo courtesies; 6 and 7, Sovfoto; 8, General Electric; 9, 10, and 11, Press Photos, 
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THE LATEST 
RADIO EQUIPMENT 


AN ALL-WAVE AERIAL KIT (No. 496) 


NCLUDED in this newest kit are the following items: 2, 50 ft. 

coils of 7 x 20 stranded enameled copper wire; 75 ft. special 
“transposition-cable”; 25 ft. twisted-pair lead-in wire; 2, lightning 
arresters; 4, stand-off insulators; 2, nail-on knobs; 4, 3 in. glass 
insulators; 1, ground clamp; 2, 12 in. lead-in strips; 2 galvanized 
screw-eyes; 10 insulated staples. This kit, properly installed, will 
vastly improve all-wave reception in most instances, 








A RIBBON-TYPE VELOCITY MICROPHONE. (No. 497) 


NEW microphone with an output of approximately —90 db., 
A and flat within 1 db. from 60 to 10,000 cycles, The magnets 
are 35% cobalt steel; the ribbon is hammered to .0002-in, thickness, 
The case is acoustically correct and sturdy, 


Above, all-wave 
antenna. 
(No. 496) 





Center, velocity 


la A NEW SHORT-WAVE SET. (No. 498) 


(No. 497) Beacon receivers. (No. 501) HIS receiver is recommended to those who already have efficient 

broadcast receivers but who wish to enjoy the reception of long 
distance short-wave programs without the necessity of purchasing 
an entirely new set with all-wave features. 


A CONDENSER ANALYZER. (No. 499) 


eee 











Below, short- 





wave set. 
(No, 498) APER, mica, and oil dielectric condensers may be tested for leakage 
- ~ by using this new “condenser analyzer.” Leakage current is 
shown by a neon indicator, Other faults such as open-, intermit- 
Piezo-astatic pickup. (No. 502) tent- and short-circuits also may be located with this instrument. 


A NEW ALL-WAVE SET. (No. 500} 
EXCITER LAMP NLIKE most all-wave sets that cover a complete spectrum this 


new receiver covers only the ranges of 18.5 to 55 meters, and 
es 


200 to 550 meters. This 5 tube set incorporates tone control 
and A.V.C, 





AIRPORT RADIO SETS (No. 501) 


HE austere airport receiver shown at A is an 8 tube superhet, 

designed to cover the range of 150 to 18,000 ke. (2,000 to 16.6 
meters) in 5 bands, The undistorted power output is 6 W. The 
chassis incorporates A.V.C, The cabinet blends well with rack-and- 
panel equipment, 

The more decorative cabinet shown at B uses the same chassis- 
type described in connection with illustration A, 


A PIEZO-ASTATIC PICKUP (No. 502) 


HESE new pickups have no pronounced peaks throughout the 

audio range. Standard lengths, 8 and 12°ins.; weight, only 2 ozs. 
A P.E. cell relay. (No. 503) Being non-magnetic they do not tend to collect magnetic particles, 
nor do they offer a magnetic circuit susceptible to electromagnetic 
fields, 





A LIGHT-SENSITIVE RELAY (No. 503) 


HIS unit incorporates within it both the exciter lamp and the 
photoelectric cell, and operates on a 110 V. circuit. Visors permit 
Condenser analyzer. (No. 499) the ray to be projected to a mirror 20 ft. distant and reflected into 
the light-sensitive cell. A compact, efficient unit having numerous 

A neon test lamp. (No. 504) commercial applications, 


A LAMP-TYPE TESTER (No. 504) 
CONTINUITY tester which operates from a light-line circuit, 
A neon lamp tests polarity, and high-resistance circuits; and 
a filament type, low-resistance, Its candelabra base may be used 
without the test leads as a night or pilot lamp. 


AN UNDER-RUG ANTENNA (No. 505) 


HIE objection to previous types of under-rug antennas has been 

that they raise the rug just sufficiently to make a ridge that svon 
shows wear. The metallized paper used in the under-rug antenna 
illustrated overcomes this objection, In addition, it provides a 
very large metallic surface of relatively low resistance, 








HE 110 V., A.C, instrument illustrated is equipped with a volume 

Under-rug antenna.’ (No. 505) indicator, volume control, off-on switch and a combination pickup 

and recording head. Turntable speeds: 33 1/3 and 78 r.p.m. Accomo- 

dates 12 in. to 16 in. blank aluminum discs. Impedance values: 

Left, a modern, all-wave set using 400 and 5,000 ohms. Single and dual turntables are available for 
the newest tubes. (No. 500) permanently recording radio or personal programs, etc. 





Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in description under picture. 
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A sound recorder. (No. 506) 





A 15 W. amplifier, 





(No. 507) 


A 15 W. POWER AMPLIFIER (No. 507) 


HIS class A amplifier incorporates three 56s, .tWo 2A5s and a 

5Z3. A high-quality instrument; absence of A.C, hum is a feature, 
Input impedance: 200 ohms, with a third tap provided for a carbon 
microphone, Output impedances: 8, 16 and 500 ohms, 


A CONDENSER CAPACITY INDICATOR (No. 508) 


HIS capacity indicator consists of a number of paper and dry- 

electrolytic condensers capable of withstanding surges up to 600 V., 
D.C. Capacity range, 250 mmf. to 16 mf. Circuits may be checked 
by the substitution method, This is a sturdy and well-built unit 
that should be in every service shop and “lab.” 


A NEW AUTO-RADIO REPRODUCER (No. 509) 


FEATURE of this unit is its dome center cap which eliminate 

spider construction and at the same time protects the voice 
coil and air gap against foreign articles. An acoustic filter assembly 
is built into this electrodynamic reproducer, 


AN A.C.-D.C. AND BATTERY ULTRA-MIDGET SET 
(No. 510) 


HIS compact 4 tube set employs a T.R.F, circuit. The tuning 

range extends from the broadcast band into the police range. 
Weight, 6 lbs.; dimensions, 8 x 5% x 4% ins, deep. Utilizes one 
each of the following tubes: a 36, 39, 41 and 2525, A plug-in 
cable adapts the set to either 6 or 32 V. D.C, supply. 


A HIGH-SENSITIVE TEST UNIT (No. 511) 


IIIS is one of the first units to incorporate a voltmeter with a 

sensitivity of 2,000 ohms per volt. The ohmmeter section has 
ranges of 0-2,000-0.2-meg.-2megs ; its battery supply is self-contained, 
The voltmeter range is 0-5-50-250-750. The milliammeter range is 
0-50 ma.; the microammeter range is 0-500 microamperes. This 
unit is available in kit form, 


A WAVE-BAND SWITCH (No. 512) 
WITCHES have been the subject of continuous experiment. The 
toh illustrated is the latest development. Its features are definite 
indexing, sturdy construction, low capacity, compactness, single-hole 
mounting, silver-plated contacts, and grounded or ungrounded con- 
tacts. Available from §8.P.8.T to 4 P.D.T, 


A 6 TUBE DUAL-WAVE SET (No. 513) 


IIE latest “fashion” in radio set design; it incorporates not only 

the domestic broadcast frequency range of 540 to 1,500 ke., but 
also the international channel of 5,400 to 15.350 ke. This 6 tube, 
110 V, A.C. set uses two 58s, one 2A7, one 2B7, one 2A5 and one 80. 
Tone control and A.V.C, are incorporated. 


AN ULTRA-SMALL, ROTARY-TYPE "B" UNIT (No. 514 
HIS compact motor-generator incorporates a reflex filter circuit. 
rhe input is 6 V.; the output, 250 V. Dimensions: 2% x 4 x 5 

ins.; weight, 6% Ibs. Its thrust ball bearings do not require oiling. 

The unit is available in A.C, or D.C.; also, for operation on 32 V. 

farm lighting plants. - 


NEW "POLYIRON" INDUCTANCES (No. 515) 


LTHOUGHL only an LF, unit, with trimmers, is illustrated, 

“polyiron” inductances are available to manufacturers in types 
including regular R.F. inter-stage units, and R.F. and I.F. choke 
coils, (The available I.Ff. values are: 110, 175, 260, 8370 and 465 
ke.) Electro-magnetic coupling is employed, These new units are 
the first commercial types to appear in America incorporating the 
impalpable-iron core first described in the article, “Permeability 
Tuning,” in the November, 1931, issue of Rapio-CraFrr. These de- 
vices are more efficient than air core units. 


TWO NEW PRODUCTS (No. 516) 


© met the demand for a 1 to 7 pole, 3 to 12 point gang switch 

for use in test apparatus and radio sets, there has been developed 
the shaft-insulated unit illustrated at A. The special-alloy con- 
tacts insure high conductivity and minimum wear; the contacts are 
positive and self-cleaning. Only highest grade bakelite is used. 
Suitable for use at ultra-short wavelengths. The meter shunts 
illustrated at B are accurate within 1 percent plus or minus. They are 
Permanent in value and noiseless in operation. Combination lug 
and thumb terminals. Insulated to permit close mounting. Avail- 
able in all popular resistance ranges; power rating, 1 W. Over-all 
dimensions: 2% x %-in. 












(Continued on page 113) 
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Capacity indicator. (No. 508) 



























































A car reproducer. (No. 509) A duo-channel set. (No. 513) 


A “convertible” set. (No. 510) 





Tiny motor-generator. (No. 514) 


TRIMMIN 
CONDLNSLA 





CORLS MADE Of HIGH- PERME*BILITY RON 


lron-core |.F. coil. (No. 515) 





Sensitive voltmeter. (No. 511) New radio components. 





Wave-band switch. (No. 512) 


Right, 2 new tubes. The 1C6 “‘skele- 

ton.” A, is an “all-wave” tube. A 

The 76, B, “matches” the 77 and 
78. (No. 517) 
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I’hotos, courtesy Radio Metal Locating Co. 





INCE the last description of a 
“treasure” locator (Rapio-Crart, 
July 1933), thousands of requests 
have been received from _ inter- 

ested readers for additional information 
on a more simplified and less difficult- 
tc-operate instrument. Because practi- 
cal data on a locator having such char- 
acteristics were unavailable at the time, 
we have refrained from publishing any 
further information on this subject. 
We believe that we have now an in- 
strument that is about as efficient and 
simple as could possibly be made. Those 
who desire to construct it will find all 
necessary information contained in this 
article. (For those who prefer to save 
themselves the expense and trouble of 





Fig. A 
Appearance of oscillator unit. 





some little experimenting for adjust- 
ments, etc., besides the labor involved 
in constructing the unit, we add that 
the unit is commercially available.) 

Some of our readers may not have 
read the previous articles on “treasure” 
finders (Rapro-Crart, July 1933 and 
June 1932) and perhaps are puzzled 
as to how a device of this sort can be 
useful for such purposes. 


Practical Applications of Metal 
Locators 
This instrument will not “select” 
gold, or other precious metals, apart 
from baser metals, nor will any other 
similar electrical device. It will only 
indicate when any mass of metal is 





Fig. B 
Extra A.F. stage boosts signal. 


Fig. 1 at A, 1 tube modulated oscillator; B, 5 tube receiver circuit; C, assembly of units. 
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AN IMPROVED 
“TREASURE” 
~ LOCATOR 


From all over the world we receive letters 
from people interested in treasure locat- 
ing equipment. 
scribed seemed to have been too com- 
plex in design and operation. The 
improved unit now described eliminates 
re previous difficulties, its sensitivity permit- 

Bee ing detection of a piece of metal 16 ins. 
| square at a depth of |5 ft. 





Previous models de- 


C. W. PALMER 


sufficiently close enough to _ interfere 
with a delicate adjustment made within 
the receiver. It’s usefulness is not lim- 
ited to searching for buried treasure, 
but it can also be successfully used for 
the following: 

(1) Locating “lost” gas or water pipe 
lines. Municipalities that do not keep 
an exact record of the location of the 
various pipes will find that this instru- 
ment will save a great deal of unneces- 
Sary excavating. 

(2) Locating metallic ore deposits 
or “pockets.” 

(3) For ascertaining whether saw- 
blades, knives, guns, or other metal 
weapons are concealed upon the person 

(Continued on page 115) 
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Two separate frameworks are employed, the 
loops being built-in as shown above (all di- 
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are given in the circuit diagram.) 
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A “SYNTRONIC” its 


ORGAN 


A new photocell "organ" which will pro- 
duce organ music and tone qualities that 
have hitherto been impossible with the 
conventional instrument. While its ‘internal 
construction seems a bit complicated, the 
principles employed are fundamental and 
can be readily grasped. In operation the 
device is extremely simple, so that a pian- 
ist as well as an organist can operate it 
without considerable training or practice. 


EDWARD E. KASSEL 








Fig. B 
Analyzing wave form of various sounds. 





Fig. C, above. 
Tones or “quality” being synthesized 





Fig. D, below. 
Sound waves prepared for photographing, 
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SYNTHETIC electronic organ 

has been developed in the elec- 

tronic music laboratories of 

Ivan Eremeeff, Russian physi- 
cist and authority on electronic music, 
in the new WCAU Building in Phila- 
delphia. The construction of this mod- 
ern musical “giant,” which is the last 
word in electronic music production, 
was made possible by the generous pa- 
tronage of Dr. Leon Levy, President of 
the WCAU Broadcasting Company, and 
the able collaboration of Dr. Leopold 
Stokowski, Director of the Philadelphia 
Symphony Orchestra. 

The electronic organ can well be 
classed as a universal musical instru- 
ment, since it embraces so many divers 
types of musical tones, expressions, and 
effects. Not only producing its own 
unique tone characteristics, it is capable 
of producing the tones of other well 
known instruments, and the musical 
effects and expressions of the piano as 
well as the ordinary pipe organ. Thus, 
one may say that it is many instruments 
within an instrument, which is comfort- 
ably small and portable, thereby over- 
coming all the physical inconveniences 
of, for example, the huge, cumbersome, 
and expensive pipe organ. 

The principles employed in Mr. 

Fig. 1 

The construction of the organ is shown in 

this figure. See text for explanation. 


tone quality of each. 














Fig. A. Two separate keyboards are employed, cranks shown change 


A great variety of tones may be simulated. 


Eremeeff’s methods of electronic music 
production are based on his own theories 
of sound synthesis, which are advance- 
ments on the theories by Hermann 
Helmholtz, German master physicist and 
mathematician. The universitality of 
these principles enable Mr. Eremeeff to 
apply them in various forms, depending 
on the requirements and desires of those 
for whom they are made. Therefore, a 
person wishing for the tone quality and 
musical effects of a church pipe organ, 
for example and who does not care for 
or have room enough for the ordinary 
large pipe organ, will desire a small 
electronic organ in which are installed 
such parts that carry out the principles 
by which pipe organ music is produced. 
Then again, the broadcasting studio 
which is in need of music of varied tone 
qualities, such as the tone of the violin, 
the flute, the saxophone, the oboe, etc., 
or, in other words, music for every 
occasion, will desire an electronic musi- 
cal instrument which functions on the 
principles by which such varied music 
is produced. 
Simulating Sound 

In order to understand the construc- 

tion and operation of the Eremeeff syn- 
(Continued on page 104) 
Fig. 2 


This is a single unit of a commercial assem- 
bly; includes keyboard, pedals, etc. 
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SURGICAL-ROOM 
SOUND INSTALLATIONS 


J. T. BERNSLEY 





UBLIC address installations now 

facilitate the instruction of stu- 

dent surgeons in hospitals on both 

coasts, by enabling the distant 
surgeon or one of his assistants within 
the operating room to describe each vi- 
tal move during the progress of a deli- 
cate operation. The manner in which 
this is accomplished, as illustrated in 
the photographic illustrations on this 
page, is an absorbing story whose de- 
tails and money-making possibilities 
until now have not been known or re- 
alized by most technicians and Service 
Men. 

Dr. Chaffee, chief surgeon in a Los 
Angeles hospital is shown in the “ac- 
tion” view, A, performing a major op- 
eration while at the same time he de- 
lineates its intricacies for the benefit 
of surgeons assembled outside the 
sound-proof operating room. This run- 
ning description, picked up by a micro- 
phone concealed in the sanitary face 
mask which he must wear, is carried to 
a remote rack-and-panel type amplifier, 
the output of which feeds reproducers 
suitably located in the observation 
gallery. 


A Medical Center (N. Y. C.) Surgical 
Room Sound Installation 


To continue the analysis of hospital 
public address installations the reader 
is transported from California to New 
York where, in the Eye Hospital at Medi- 
cal Center, New York City, we find 
radio-type vacuum tubes again serving 
in a humanitarian role. It was impos- 
sible to obtain an action picture at the 
Center as the camera was considered, 
in medical parlance, “contaminated,” 
and not to be permitted in a room where 
lives depend upon absolute cleanliness. 

Since ordinary “studio”’-type micro- 
phones placed anywhere in the room 
picked up every noise produced in the 
operating room, it remained for the 
lapel-type microphone, shown at B, to 
make practical the installation in hos- 
pital operating rooms of sound appa- 
ratus that would permit the low tones 
of a surgeon to be picked up during an 
operation. 

How 16 students may be grouped 
around the sound-proof and plate-glass 
enclosed amphitheatre in Medical Cen- 
ter’s Institute of Opthalmology, is shown 
at C. Binoculars enhance the vision, 
but it remains for the reproducer set 
flush in the ceiling as shown at D, to 
acquaint the students, in the sound- 
treated gallery, with the operation’s im- 
portant details as they develop. 

In a separate room is located the rack- 
and-panel amplifier equipment, illus- 
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Sound installations in operating 
rooms of hospitals are now prac- 
tical, and facilitate instruction of 
student surgeons. 























Above 


Dr. Chaffee (seated) describes an operation, 

A. Another hospital uses “mike” B, in am- 

phitheatre C, with ceiling speaker D, and 
amplifier E. 


trated in E, to which the microphone 
wall-plates are wired, and from which 
lead the reproducer connections. For, 
the system is so designed that the stu- 
dents in the observation gallery may be 
given instruction by a speaker in an 
ante-room before those in main room 
are ready to begin the operation. 


Construction of a Lapel-Type 
Microphone 


As the single-button “lapel”-type mi- 
crophone is the “heart” of the installa- 
tion, it’s technical features will be dis- 
cussed, with particular reference to 
Fig. 1. 

There are five essential factors that 
enter into the satisfactory operation of 
the lapel-type microphone in this type 
of installation; (especially, if it is to 
be used underneath a surgical mask). 
These are: (1) the soft-rubber casing; 
(2) the diaphragm; (3) the carbon 
chamber; (4) the bypass condenser; 

(Continued on page 103) 
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Fig. 1 


Cross-section view of a lapel-type microphone. 
The special construction that enables this 
type of microphone to function properly |s 


clearly shown. 
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A WELL-DESIGNED 


5 TUBE 


PORTABLE 


A portable receiver will always help fill any 
lull in recreational activities, when on a 
vacation, picnicking, or a week-end trip to 
the country. The portable described here 
is extremely sensitive, employs few tubes, 
and is very economical in "A" and "'B" 
battery consumption. It is loop operated. 


R. M. DEAN 





Fig. B. Rear view of receiver and batteries. 
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Fig. 1. Loop circuit for adjusting set. 





Fig. C. 
Location of parts on receiver chassis. 
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ORTABLE receiver design is largely 

a matter of compromise, since 
compactness, simplicity, rugged- 
ness, and light weight are desired 

on the one hand; while high sensitivity, 
ample volume, good tone quality, and 
economy of operation are desired on the 
other. For this reason it is best for 
the constructor to work out his own 
design, after deciding what factors he 
thinks most important. In the receiver 
illustrated here the chief considerations 
were high sensitivity and long battery 
life with only moderate volume output. 
Because it was desired to experiment 
with controlled regeneration and A. V. 
C. the panel has a somewhat crowded 
appearance. After a discussion of the 
factors involved in radio construction 
as they relate to portable design, a de- 
scription of this receiver will be given. 
Due to the very limited demand for 
the portable radio set, neither the com- 
mercial manufacturer nor the set builder 
has given it much attention. It is not 
proposed to write here a defense for 
the portable set. In spite of its draw- 
backs and limitations the portable has 
a place in the radio field and, in addi- 
tion, a unique fascination all its own. 
So anyone willing to devote the care and 
effort necessary to making one will, I’m 
sure, feel amply repaid. The elements 








of design are more or less inter-related, 
but they can be conveniently divided 
into three groups. 

(1) Type of tubes, power supply, and 
economy of operation. 

(2) Sensitivity and selectivity. 

(3) Tone quality and power output. 


Tubes and Batteries 
If it were not for the high 
drain the 6 V. heater tubes would be 
the obvious choice. When the receiver 
is used only occasionally, such as a few 
hours a week during the summer, this 
doesn’t matter, for one or two sets of 
dry cells would last the season. But if 
frequently used the replacement of the 
“A” battery every week or two becomes 
a nuisance and an expense. In the “old” 
days of radio 99s were used in port- 
ables with fair satisfaction. The newer 
2 V. tubes are more rugged and less 
microphonic besides being more efficient, 
so if reasonable 
handling the 
expected. 
Four dry ceils in series will be used 
as “A” supply where 6 V. tubes 
used, or if longer life is desired, 
cells with a suitable resistor. Two dry 
cells in series or a small 3 V. “A” pack 
with a regulating (ballast tube) or non- 
(Continued on page 125) 
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A directional-loop installation in a Stinson Reliant airplane. 
(Washington Inst. of Technology Photo) 
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stations. 


BROADCASTS 


Every radio transmitting station is a "bea- 
to the pilot whose airplane is 
equipped with the new single-loop antenna 
radio direction finder. 788 such beacons" 
are ready to guide him to his destination, 
whether it lies near a radio broadcasting 
station or not. The radio page of his local 
newspaper is his map, and he can set his 
course toward any station, or find his loca- 
tion by taking radio bearings on two 





N last month’s issue of Rapio-Crarr 

we told how radio beacons guide our 

air liners on their courses. There are 

now 92 such beacon stations, serving 
our major air lanes (Fig. 1). They are 
the backbone of our commercial and 
military flying; but the private pilot off 
the beaten track would often find him- 
self in a location not served by these 
beacons. 

This new radio direction finder gives 
the pilot his direct course toward any 
radio broadcasting station which he can 
tune in on the receiving set. Thus, the 
pilot of an airplane equipped with such 
a set has at his disposal 788 true “‘com- 
passes” dotting the country: there are 
592 commercial radio stations, 92 De- 
partment of Commerce airway radio 
beacons, and 104 marine range beacons 
along the coasts and the shores of the 
Great Lakes. With their aid, he can 
always bring his ship to any point on 
the continent, whether there is a radio 
station at his destination, or not. The 
pilot can always locate himself by mere- 
ly tuning in on two stations, read his 
compass, draw two lines according to 
the indicated bearings, and mark the 
point on his map where the two lines 
cross. 


What is equally important, the radio 
direction finder can be used equally well 
anywhere in the world, for there are 
broadcast stations everywhere. 

In long distance flights, the finder is 
especially useful, as it always guides 
the pilot along a great circle route, 
which is the shortest distance between 
two points on a sphere, like our earth. 
Wiley Post, who last year girdled the 
globe, alone, in 7 days, 18 hours and 
4914 minutes, used one of the first ex- 
perimental models developed by the 
Bureau of Standards, and was enthusi- 
astic in his praise of this device. It 
relieved him of the arduous task of 
making observations with a sextant, or 
even computing compass bearings, while 
piloting his speedy Lockheed. The radio 
direction finder brought him unerringly 
to his destination all the way around 
the world. 

The reception of radio signals is 
visual, and the course toward (or away 
from) the radio station is indicated by 
the pointer of a zero-center type course 
indicator. At will, the pilot can both 
listen to broadcast and at the same 
time have his direction shown on the 
course indicator. 

This radio direction finder, like the 





















RADIO-CRAFT for 


airway beacon and the blind landing 
system, was developed by the Bureau 
of Standards of the Department of Com- 
merce. A commercial version of this 
direction finder, called the “Direct-Aire,” 
which can be connected to any standard 
receiving set, (photo below) has re- 
cently been placed on the market by the 
Washington Institute of Technology. 

The simplicity of its operation, its 
low weight and low cost, and its tre- 
mendous value in the operation of air- 
craft, render this appliance of particular 
interest to the radio man, as it will un- 
doubtedly soon find the way inte most 
of the private airplanes in use, and also 
into many water craft as well, where it 
can be used to equal advantage. Again 
a new field is opened to radiomen. 


Principle of Operation 

The direction finder requires the use 
of a single-loop antenna, the bi-direc- 
tional field pattern of which is dis- 
torted, and periodically switched, so 
that the larger lobe of the distorted field 
pattern lies first on one side of the air- 
plane, and then on the other (Fig. 2C). 

The normal figure-of-eight field pat- 
tern of a balanced loop antenna can be 
converted into a cardioid, or a heart- 


Fig. 1, left 
Beacons serve only the major air routes. 


Below 


The Direct-Aire mounted alongside a Lear alr- 
craft receiver makes a compact unit. 
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GUIDE AIRPLANES 


This latest application of radio aids to aviation is intended 
primarily for the sportsman pilot whose destination usually 
lies away from the major air routes served by radio 
beacons. This important contribution to flying, recently 
developed by the Bureau of Standards of the U. S. De- 
partment of Commerce, is now ‘available commercially. 
Radio again adds another milestone in the progress of 
aviation, our youngest and the most promising industry. 


HENRY W. ROBERTS 





(U 8 Dept of Commerce photo) 
The zero-center type course indicator tells the 
pilot at a glance whether he is on course. 


shaped pattern (Fig. 2A), either by in- 
troducing a vertical antenna (the ver- 
tical antenna current being 90 degrees 
out of phase with the loop antenna cur- 
rents, or in phase with their result- 
ant); or by utilizing the vertical effect 
of a loop antenna not symmetrical with 
respect to ground. If perfectly phased 
patterns in such a loop antenna are 
required, careful adjustment of its tun- 
ing is necessary; on the other hand, pat- 
terns similar to that shown in Fig. 2B 
are readily secured, the smaller lobe of 
the field pattern resulting from a phase 
angle between the vertical effect and 
the loop antenna effect. 

With the loop set at right angles to 
the fuselage, the intersections of these 
distorted field patterns lie directly 
ahead and behind the airplane (Fig. 
2C. The field patterns are switched 
electrically, by grounding the ends of 
the loop antenna through two rectifier 
tubes to which an alternating voltage 
is applied, so that they pass current 
alternately, as shown in Fig. 3. 

The course indicator is connected in 
the cathode-return leads of the rectifier 
tubes, so that the current of the recti- 
fiers passes through in opposite direc- 
tions. The course indicator is switched 


Fig. 3, right 


Circuit diagram of U. S. Department of Commerce single-loop antenna 


radio direction finder, 
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Fig. 2, below 


The normal figure-of-eight pattern of a loop antenna can be modified 
by introducing a vertical-antenna effect. 


synchronously with the loop patterns, 
and when the larger lobe of the pattern 
is to the right of the airplane, the signal 
received deflects the pointer of the 
course indicator to the right, and vice 
versa. The audio output of the finder 
is applied to the rectifiers, and the cur- 
rents so produced are proportional to 
the field patterns. As long as the air- 
plane points directly to the radio sta- 
tion, the alternate deflections of the 
pointer remain equal, and the pointer 
appears to remain in center or “on 
course” position. The “switching” is 
done many thousands of times a second, 
and the eye does not notice any vibra- 
tion of the indicator pointer. When 
the airplane heads away from the true 
course, the prevalence of signals re- 
ceived from one side results in a dif- 
ference in voltages developed by the 
two field patterns, and causes the indi- 
cator pointer to deflect, warning the 
pilot that he is “off course,” and to 
which side. A reversing switch can be 
provided for obtaining correct indica- 
tion when flying toward or away from 
a radio station. 


Arrangement of Circuit 
Figure 3 shows the circuit arrange- 


ment of the single-loop antenna radio 
direction finder, as developed by the 
Bureau of Standards. Loop antenna L1 
is tuned by condenser Cl; the incom- 
ing signals are applied to the first R.F. 
amplifier between the center point of 
the loop antenna and the ground. The 
ends of the loop antenna are connected 
to the rectifiers V1 and V2, through 
equal condensers C2 and C3. An alter- 
nating voltage is applied in opposite 
phase, through R.F. inductances L2 and 
L3, to the plates of the rectifiers; this 
voltage should be of a frequency readily 
passed by the audio amplifier of the 
radio receiver used in the installation. 
The cathodes of the rectifiers are con- 
nected through resistor R1; the adjust- 
able center-tap of the resistor passes 
through the audio output transformer 
of the radio receiver to ground. The 
course indicator, M, is connected across 
this resistor, and a high-capacity low- 
voltage electrolytic condenser C5 damps 
the course indicator. 

The voltage to the rectifiers is sup- 
plied by an audio oscillator, T1, using 
vacuum tube V4 with tuning condenser 
C4. Resistors R2 and R3 serve as a 
voltage divider, and are matched to 

(Continued on page 103) 
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Fig. A 


The new English duo-diode-pentode output 
tube. 














Fig. B, above 
Two speaker units provide full room coverage. 


Fig. C, below 


The mirror tuning dial—A French invention 
which introduces a novel cabinet design. 
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HERE is what the radio experi- 
menter has been wanting for a 
long time—a semi-technical re- 
view of the thousands of new 
ideas which are continually ap- 
pearing in overseas publica- 
tions. Each month there are re- 
ceived at the offices of RADIO- 
CRAFT hundreds of daily, weekly 
and monthly magazines orig- 
inating from all over the world. 


SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the a 
important, new developments il- 
lustrated and described each 
month in these publications. 


NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 


SOOT SA ETRE ORE BEE 
A DUO-DIODE OUTPUT PENTODE 


EW tubes seem to be the fashion in 

radio today and our European cous- 
ins are certainly not far behind us in 
the development of new types. The tube 
shown in Fig. A, is of a new composite 
variety designed primarily for midget 
sets. It contains both a duo-diode de- 
tector and a pentode output section. By 
the use of this tube, sets which employ 
only one A.F. stage can conserve one 
tube by the use of this double duty 
tube. 

While we have numerous composite 
tubes in this country, this particular 
variety will be new to American read- 
ers. It is pointed out in the descriptive 
material which appeared recently in 
WIRELESS Wortpd that by its use in con- 
junction with a pentagrid frequency 
converter, and one additional tube as 
an I.F. amplifier, a 3 tube superhetero- 
dyne of practical design can be manu- 
factured. Such a set can combine such 
features as A.V.C. and interstage noise 
suppression, due to the flexibility of 
the diode output pentode. 


NOVEL CABINETS 


UROPEAN manufacturers place on 

the market from time to time, novel- 
ties in cabinet design that appear “dif- 
ferent” to the American radio fans. The 
cabinet at Fig. B which appeared re- 
cently in the BroaADCASTER AND WIRELESS 
RETAILER, an English trade magazine, 
shows the use of 2 balanced loudspeak- 
ers to facilitate “full room” coverage. 

This set is housed in a table-model 
cabinet with a front panel containing 
tuning and volume controls and with 
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2 off-set panels in which the reproduc- 
ers are mounted. 

Another novelty in cabinet design 
which appeared in Rapio MAGAZINE, a 
French publication, is shown as Fig. C. 
This consists of a cabinet in which the 
tuning dial is located on the top instead 
of in the usual position on the front 
panel. A cover conceals this dial when 
the set is not in use and when the cover 
is raised, a mirror is found on its in- 
ner surface. This mirror reflects the 
image of the recessed dial and because 
of its large size, the station call letters 
or locations (in Europe the city is often 
used to identify a station) can be 
scribed directly onto the dial. A thin 
pointer moves across the dial to indi- 
cate which station is being received. 

The set contained within this cabinet 
is modern in design, and includes such 
features as automatic volume control, 
interstage noise suppression and all 
other features that make up a modern 
receiver. 


MORE NEW TUBES 


HERE seems to be no end to the num- 

ber of elements that can be inserted 
within one small glass bulb. We were 
all startled when the pentagrid fre- 
quency-changer tubes, such as the 2A7 
and 6A7 were placed on the market but 
apparently tube manufacturers in Eu- 
rope are not yet satisfied with the pres- 
ent complement of tube designs. A 
new tube known as the “octode” was re- 
cently described in Tourer La Rapto, a 
French magazine. The octode is a fur- 
ther development of the pentagrid con- 
verter tube and contains an additional 
suppressor grid between the plate and 
the fifth grid, which is internally con- 
nected to the cathode. This additional 
element has several effects upon the 
operation of the tube. In the first place, 
a tube constructed in this manner has 
a much higher conversion-amplification 
factor than previous types and is en- 
tirely free from the critical operating 
points found on certain frequencies with 
the ordinary pentagrid converter tubes. 
Also, this tube will operate on much 
lower wavelengths than previous types, 
being quite efficient on wavelengths as 
low as 7 meters. A typical circuit for 
the new octode tube is shown in Fig. 1 
and it will be noticed that it is very 
similar to the circuits advocated for or- 
dinary pentagrid converters. 

Some time ago we displayed a new 
English tube which was_ peculiarly 
christened “Catkin.” This tube was 
constructed after the fashion of the 
large, air-cooled types used for radio 
transmitters in which a copper-to-glass 
seal was substituted for the usual glass 
envelope. (Rapto-Crartr, August 1933, 
page 75). 

The latest developments of the Cat- 
kin series of tubes are designed for bat- 
tery operation. The construction of 
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these tubes is somewhat different from 
the original Catkins, as shown in Fig. 
2. although small size and rigid con- 
struction are the results of this varia- 
tion in tube manufacture. 

Last month we showed a picture of 
a new midget tube which had just been 
introduced by the Marconiphone Co., 
Lid. As it will be remembered, this 
new tube was exceptionally small in size 
and economical in battery requirements. 

A further examination of this midget 
tube showed that no contact prongs 
were used on the base. At that time, 
we predicted that this method of tube 
base construction would find wide use 
on both the European and American 
markets. In Fig. D. are shown several 
new types of English construction which 
have just been shown in the Broap- 
CASTER & WIRELESS RETAILER. They em- 
ploy the same type of tube base con- 
struction as the midget tube mentioned 
above. Also, these tubes are 8 contact 
types which illustrates how many con- 
tacts can be placed around the circum- 
ference of this new type of tube base. 





REAL LIFE REPRODUCTION 


EVERAL issues of PopuLar WIRELESS 
magazine recently have contained de- 
scriptions of a new system of reproduc- 
tion that it is claimed brings back cer- 
tain characteristics, which are present 







8-PRONG 
TUBE BASES 


and 
SOCKETS 











Fig. D 
These 8 contact tubes and sockets employ side 
instead of base terminals, for prong and socket 
connections, 


in actual renditions of instrumental 
music but are usually missing in radio 
Teproduction. The system is a devel- 
opment of G. V. Dowding, Technical 
Editor of the above magazine. Mr. 
Dowding found that the main difference 
between hearing instruments, and repro- 
ductions of these instruments, is the 
loss of those very low frequencies which 
are “felt” rather than “heard.” Those 
who have attended symphony concerts, 
are familiar with these extremely low 
frequencies and while it is technically 
possible to reproduce them, with pres- 
ent-day radio transmitters and receiv- 
ers the amplitude of these “infra-sonic” 
frequencies is attenuated a great deal. 

In order to compensate for this loss 
Mr. Dowding artificially compensates 
for these low frequencies by the intro- 
duction of a special amplifier system. 
This amplifier works on an inverted 
A.V.C. principle so that any increase in 
the bass response of the receiver is 
brought out by the “infra-sonic” ampli- 
fier. While this is an artificial means 
for arriving at the desired result, those 
who have heard the new amplifier in 
operation claim that the difference be- 
tween reproduction and actual instru- 
ments can not be detected. 

The “infra-sonic” amplifier combines 
a dynatron oscillator which creates the 
“jnfra-sonic” frequencies, with an audio 


(Continued on page 109) 


Fig. 3 


The “infra-sonic” system of “real-life” reproduction. 


A dynatron oscillator generates the sub-audible 


frequencies which are amplified by a D.C. amplifier. 
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Fig. 2 
The construction of the battery “catkin” tubes. 

















Fig. E, above 
Here is a new German 16 mm. 
projector, 


sound-film 
amplifier and reproducer, 


Fig. F, below 


Three tuning dials are used for the long, 
intermediate, and short-wave broadcasts. 
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IMPORTANT FACTS ABOUT THE NEW 


ALL-WAVE ANTENNA SYSTEMS 


In this article the author 
continues his discussion of 
new antenna systems espe- 
cially designed for use with 
all- wave radio sets. For 
highest efficiency, modern 
all-wave sets must be used 
with modern antennas. 


“UNIVERSAL” 
OR 





Fig. B 
“Transposed lead-in’’ antenna kit. 


R. D .WASHBURNE 


ADIO set owners should realize that although their 

set has limped along with an antiquated, “hay wire,” 

and inefficient aerial, the application of modern ideas 

in antenna design will greatly improve even their old, 
200 to 550 meter set operation; and that, in the event they 
own, or contemplate purchasing a new set, a modern design 
of antenna system is necessitated by the high efficiency of 
late radio receiver models—most of which are capable of 
receiving at least police-band signals and, in many instances, 
wavelengths as low as 15 meters. 

For this reason Part I of this article described the funda- 
mental principles upon which these new antenna systems are 
based. The first system to be considered in more detail was 
the new “double doublet,” which was illustrated in Figs. 
land A. Now go on with the story. 


Limitations of Early-Type Antennas 

(2) Inverted-L With Unshielded Lead-in. In Fig. 2 is 
illustrated our old stand-by, the “inverted-L”-type antenna. 
Where does this design fit into the all-wave antenna picture; 
what are its uses and limitations? 

When correctly installed, excellent all-wave operation may 
be obtained—provided the local-noise level is extremely low. 
In other words, this antenna system can only be recom- 
mended to the rural-ite living in a location remote from 
sources of man-made interference. 

The best means of supporting the antenna is by two rigid 
poles, one preferably on the house and the other mounted 
about 40 or 50 ft. away, so that the antenna is clear of the 
ground by the greatest distance. A metal roof underneath 
the antenna wire will tend to reduce its efficiency somewhat. 
Trees are not desirable supports for an all-wave antenna, 
owing to their tendency to sway and cause fading, as well as 
their tendency to absorb energy and thus reduce the signal 
strength. If located close to a road, or with the down-lead 
end toward the road, excessive interference from automobile 
ignition systems may be experienced on the shortest wave- 
lengths. 

As recommended in past issues of Rapto-Crart, experi- 
ment carefully to find the best antenna “spot.” 

It is very important that the horizontal span be as far as 
possible from chimneys, walls, trees, or any other wires; the 
lower or vertical section should also be kept “in the clear” 
and well away from rainspouts, telephone or power wires, 
tree branches or any other foreign objects; the lead-in or 
down-lead section should not approach the side of the house 
closer than about 6 ins. These points are brought out by the 
illustration, which should be carefully studied. 
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Fig. C 
“Transposition-cable’ antenna kit. 


PART Il 


The Antenna a Continuous Wire 

Note that the antenna wire should be in one continuous 
length from the far insulator, through the house-end insu- 
lator marked “insulator,” and so on to, and through, the 
stand-off insulator. To keep the lead-in or down-lead section 
of the antenna system from sliding back and forth in the 
stand-off insulator a tie-wire may be used, as shown. The 
lightning arrester is mounted on the outside of the house in 
order that its ground post may be run directly to a “driven” 
ground. This is made by driving a 5 or 6 ft. metal pipe or 
rod into moist earth, leaving above-ground only about 6 ins. 
of the pipe or rod, to which the ground wire can be securely 
fastened by means of a good ground clamp. 

For the antenna use at least No. 14 B. & S. stranded copper 
wire, and No. 12, if possible. Keep the antenna and ground 
leads well apart at all points. Locate the radio receiver as 
close as possible to the point at which the antenna enters 
the house. 


(Reference to Fig. 8 indicates that antenna lengths 25- 
30 ft. or 100-105 ft. may be used for reception of frequencies 
within the “good” sections. However, although either length 
is optional, use the longer one to favor broadcast-band re- 
ception, or if part of the building shields part of the an- 
tenna system.) 
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Fig. & 
A graph illustrating comparative set and antenna efficiencies. The 
unshaded areas show good antenna action for the antenna lengths and 
resultant natural frequencies indicated, for a particular all-wave set. 
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HOW TO IDENTIFY THE FOREMOST OVERSEAS BROADCAST STATIONS 


Most foreign short-wave stations announce 
in several languages, including English. How- 
ever, numerous stations have characteristic 
signatures, the most important of which are 
listed below : 

CNR—Rasat, Morocco, Arrica (8.050, 9.500 
and 12.830 megacycles ; 37.3, $2.5 and 23.4 
meters, respectively); 12 kw. Announces 
“Radio Rabat dans Moroc.” Uses beat of 
metronome (tic-toc, tic-toc) in intermission, 

CTIAA — Lisson, VPorrvcaL (9.590 and 
15.340 megacycles; 31.3 and 19.6 meters, 


respectively). Siz cuckoo calls between 
selections. 
DIA to DID — Zeesen, GerMany (9.560, 
15.200, 6.020 and 11.760 megacycles, re- 


spectively ; 31.4, 19.7, 
respectively); 5 kw. 
Spanish and German. 


49.8 and 25.5 meters, 
Signs in English, 
Plays characteristic 


eight-bar chime selection during  inter- 
mission. 
EAQ—Maprip, Spain (10.000 megacycles ; 30 


meters); 20 kw. Signs in English, 

FYA—Ponroise, France (11.705, 11.905 and 
15.240 megacycles; 25.6 25.2 and 19.7 
meters, respectively) ; 12 kw. “Marseillaise” 
at start and close of program. “Hello, 
hello, ici Paris, Radio-Coloniale, 103 Rue 
de Grenelle.” 

GSA to GSG — Daventry, 
9.510, 9.585, 11.750, 
17.770 megacycles, 


ENGLAND (6.050, 
11.865, 15.140 and 
respectively ; 40.6, 31.6, 


31.3, 25.5, 25.3, 19.8 and 16.9 meters, re- 
spectively) ; 15 to 20 kw. Announces 
“London calling.” Plays “God Save the 
King,” and gives Big Ben chimes on the 
hour, 

HVJ—Vatican City (5.970 and 15.120 mega- 
cycles ; 50.3 and 19.8 meters, respectively) ; 
10 kw. Announces “Pronto, pronto, Radio 

Vaticano.” 

12RO0—Rome, IraLy (6,220 and 11,810 mega- 
cycles; 48.2 and 25.4 meters, respectively) ; 
9 kw. Lady announcer, “Radio Roma” or 
“Radio Roma Napoli.” 

OXY—SKAMLEBACK, DENMARK 
9.520 megacycles; 49.2 and 31.5 meters, 
respectively) ; %-kw. Broadcasts midnight 
chimes at 6 P.M. (E.S.T.). 

SR1—Poznan, POLAND (9.490 and 9.570 mega- 


(6.090 and 


cycles ; 31.6 and 31.4 meters, respectively). 
Announces “Hello, hello, Polski Radjo- 
Posnan.” 


TI4NRH—Herepia, Costa Rica 
15.075 megacycles ; 
spectively). 
selections. 

VK2ME—Avustraria (9.590 megacycles; 31,3 
Meters); 12 kw. Laughing notes of the 
Kookaburra bird open and close program, 
To convert above megacycle figures to kilo- 

cycles, change the decimal point to a comma, 

Example—6.060 megacycles = 6,060 ke. 


(9.670 and 
31 and 19.9 meters, re- 
Bugle call or tic-toc between 


The important points to keep in mind 
are: secure (a) height; (b) insulation, 
and; (3) freedom from surrounding 
objects. 

Note that the use of indoor antennas 
of every type must be discouraged by 
the radio man who wants his customer 
to be satisfied with his all-wave set. 
Do not forget for a moment that, as 
stated in Part I, the satisfactory recep- 
tion of signals below 200 meters is al- 
most entirely a matter of securing the 
highest possible signal-to-noise ratio. 
This condition cannot begin to be satis- 
fied when the pick-up portion of the 
antenna is placed indoors where it can 
respond to every house-wiring radiation 
of man-made interference generated both 
within and outside the house. 

The antenna shown in Fig. 2, for 
practically all locations in the United 
States, should be run north-east by 
south-west, with the lead-in taken from 
the north-east end, to secure best recep- 
tion of overseas stations. 


A High-Quality Doublet Antenna 


System 
(3) Doublet With Transposed Lead-in 
and Tuned or Untuned Impedance- 


Matching Transformer. Use of a “tran- 
sposed” lead-in permits good reception 
to be obtained in localities where the 
noise-level is quite high, as previously 
mentioned. (Note that, inasmuch as 
we are using every artifice to entirely 
remove the antenna system from all 
sources of man-made interference, the 
use of an electric light, telephone or 
telegraph line, or an “indoor antenna” 
unit that utilizes the ground lead for 
an aerial, is taboo; such makeshifts or 
substitutes will only increase the noise- 
to-signal ratio.) However, the trick 
is to keep the two down-leads as far 
apart as possible, within reasonable lim- 
its, if the shortest wavelengths are not 
to be too greatly attenuated. This fig- 
ure of “reasonable limits’ is conve- 
niently obtained by using “transposition 
(Continued on page 107) 
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Fig. 2 
A good inverted-L antenna. 
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Fig. 3A 
A good dipole antenna system. 


Fig. 7, right 


The wavelength range switch of a modern set 
selects the most suitable antenna. 
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Tuned coupling insures high efficiency. 
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Fig. 4 
A “transposition-cable” antenna. 
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Useful applications of ‘“‘transposition-cable.” 
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A “T-" or “doublet” selector switch. 
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A, copper-oxide, B, caesium or other types, C, selenium. 


P. E. CELL 


The application of photoelectric cells in 
the radio and electronic field are becom- 
ing more common every day. However, 
a great many Service Men are not com- 
pletely familiar with this subject, particu- 
larly concerning the characteristics of 
each type and what they are adapted for. 


A. J. McMASTER 





HE various forms of light-sensitive 
cells are classified as follows: (1) 
photo-emissive, (2) photo-conduc- 
tive, (3) photo-voltaic. JZach type 
is analyzed as to color sensitivity, static 
response to variations in light inten- 
sity, and dynamic response at audio fre- 


reversible as evidenced by friction, elec- 
trical heating, the turbine, and thermo- 
electricity. Chemical energy may serve 
as a source of electrical power, and 
when we charge our automobile battery 
we again reverse the transformation 
process. One could name other ex- 


Photoelectric Cells 
Photoelectricity has been defined as 
any electrical effect produced by the ac- 
tion of light. Three fundamental types 
of lighf-sensitive phenomena will be con- 
sidered briefly. The photo-emissive ef- 
fect, though not the oldest, is perhaps 
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The above curves show the various characteristics of the 3 most used types of P.E. cells; namely, photo-voltaic, photo-emissive, and photo-conductive 


types. 
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the older selenium cell. 
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The first is popularly referred to as the copper-oxide cell, the second as the caesium or other gas-filled tube types, and the last is typified by 
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A LONG-WAVE TUNER 


There are few receivers that are able to 
receive broadcasts from European sta- 
tions. This is due, primarily, to the wave- 
length these stations use. 
describes a “tuner which permits the 
reception of these foreign programs on 
wavelengths between 500 and 2,000 


meters. 


F. R. HARRIS 





A 


Fig. 
Location of tubes, coils, etc. 


Station Station 

Location Meters 
Moscow (U.S.S.R.) .... 1,724 
Paris (France) .......... 1,648 
Konigswusterhausen 

(Germany) _............ 1,571 
Minsk (U.S.S.R.)_...... 1,442 
Warsaw (Poland) ...... 1,345 
Luxembourg ................ 1,304 


Kalundborg (Denmark) 1,261 
Leningrad (U.S.S.R.).. 1,239 
Oslo (Norway) ............ 1,181 
“*Time difference figured 
Standard Time. 








Power 
in Kw. 


500 
75 


60 
100 
120 
150 

75 
100 

60 


from 


Possible European Stations on L.W. 


Hours 
Diff* 


wNauanasn wal 


Eastern 





The author 


OFF-ON SW & 
. VOL. CONTROL 


TUNING 


HORT-WAVE reception has, re- 
cently, become quite the fad and 
the general public has become 
“short-wave conscious.” It is not, 
however, so generally realized that 
there is a considerable band of frequen- 
cies below the regular broadcast band 
(higher wavelengths) in which there is 
much worth hearing. Marine police, 
aircraft dispatching and weather reports 
are all carried on in phone within this 
band. In addition to this, for those 
who can read code, there are innumer- 
able government and other services. By 
International agreement, also, regular 
broadcasting is carried on within the 
band from 160 ke. to 230 ke. (1,875 me- 
ters to 1,340 meters), stations within 
this range being located all over Eur- 
ope, some using considerable power. 
Luxembourg, for instance, on 1,304 
meters (230 ke.), is rated at 200 kw., 
and has been consistently heard in the 
United States. For those who have 
tired of the, nowadays, commonplace 
reception of world-wide short-wave pro- 
grams here is a new mark to shoot at, 
and a mark which is much more likely 
to result in the reception of really en- 
joyable programs since long-wave trans- 
mission is not affected by daylight or 
dark conditions to the extent with which 
iit is found on the shorter waves; long- 





LONG-WAVE TUNER 
POWER PACK 


WAVE ~ CHANGE 
SWITCH 





wave fading is almost unknown and 
man-made static is almost non-existent, 
only electrical storms causing any con- 


siderable interference (mostly in the 
summer). 
Another feature which will make 


long-wave reception increasingly reli- 
able and interesting to American radio 
fans is the rush to greater and greater 
power on the part of European stations. 
With these points in mind the “long- 
wave tuner” illustrated and described 
in this article was designed and built. 
Design 

In laying out the set several points 
were given especial consideration. The 
set must, of course, be sensitive in or- 
der to be of any use at all. It must 
be selective in order to cut through the 
maze of local code and other service 
stations and bring in the much more 
distant phone station that we want. It 
must be simple to construct and to put 
into operation if the average home 
builder is to have any chance at all of 
building it, and it must be reasonable 
in price. 

After much consideration the choice 
finally fell on a straight tuned radio 
frequency set of 4 stages having no 
audio frequency amplification, and de- 
pending on a separate power supply. 

(Continued on page 116) 
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Fig. 1 


Circuit of long-wave tuner. The A.F. amplifier of the regular receiver is employed for loudspeaker reception, 
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UPLIFTING THE 
SERVICING 
PROFESSION 


In this concluding chapter, the author 
suggests numerous ways for augmenting 
Some very 
pertinent advice concerning the tech- 
nician's obligations to the customer 
should be thoroughly digested and con- 


the Service Man's income. 


sidered by readers. 
F. E. COLT 


PART Ill 








Fig. A. Third-prize winner, Nat’l Union Radio Corp’s. Best Service 
Bench contest, Lyon Radio Service, Syracuse, N. Y. 


N THE June and July issues of Rapio- 
Crart the writer discussed ways and 
means of setting up a profitable ra- 
dio service shop. In this, Part III 

installment, we go into details, and 
now take up the subject of the guar- 
antee tag. The guarantee tag is only 
an acknowledgement that you are ready 
to make your work right in case of de- 
fective parts. 

If you make a real effort to do your 
work right and are careful to do it well 
and use only parts from well-established 
old-line manufacturers whose wares 
have proven good, you will not have to 
worry about guarantees. Of course 
there may be exceptions to this rule, as 
in all rules, but if you do have a come- 
back, make the necessary corrections 
and do it with the biggest smile that 
you can possibly muster. This will win 
you more customers than you now 
realize, and helps develop better serv- 
ice technique instead of slip-shod habits. 
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Fig. 1. Complete public address panel, for 
testing, and store ballyhoo. 


A Profitable “DX” Trip 

This reminds me of a trip I made one 
time. Although it cost me some lost 
time it, in turn, brought me about 25 
new customers. A man came into my 
shop with a Crosley battery set packed 
in a dust-covered box—I soon found out 
that he lived 20 miles beyond a neigh- 
boring town which was 15 miles from 
my shop. The set needed new tubes, 
new batteries and a good cleaning and 
balancing. I reconditioned the receiver, 
set it all up, tried it out, and it worked 
splendidly. 

He came in and got the set and I did 
not hear from him until a week later 
when he brought the set in again and 
asked me to try it out saying he could 
not get a thing over it! I hooked up 
the set and it worked again excellently, 
so we came to the conclusion that’ he 
must have had it connected wrong. This 
time I connected it all up, marked the 
wires, made him a pictorial diagram 
and schooled him about getting the po- 
larity right on the “A” battery, which 
was the only thing he did not bring in 
with him. He said that on his way 
home this time he would get his “A” 
battery which he had left in the neigh- 
boring town to get recharged and then 
he thought he would be able to receive 
the opening game of the World Series 
the following day. 

Imagine my surprise when I got a 
long distance call that evening from 
him out on his ranch 35 miles from my 
shop, telling me that he couldn’t get 
any response! He was disappointed and 
half-way angry. The first thing he 
asked was if I guaranteed my work and 
would I make it right. After a brief 
conversation to find out whether he had 
got it hooked up all right, I told him 
that I would come out on one condi- 
tion—that if the trouble was due to 
any error on my part I would not charge 
him for the trip but if it was a case 
of a bad “A” battery or a wrong hook- 
up, I would charge him for the trip. 
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This was agreeable so I drove out. 

When I arrived I just looked over all 
of the connections. Everything was 
O.K. I then started to work by testing 
the “A” battery. This battery showed 
shorted cells and as soon as a load was 
connected it went flat. He watched me 
and saw the test himself so he drove 
to the nearby town and bought a new 
battery. When he got back we con- 
nected it up. How the stations did roll 
in from all over the U. S. Did he pay 
me? I’ll say he did—not only mileage 
plus time, but he slipped me $2.00 more, 
Was he happy—and was I? 

A week later I received a call from 
the only radio dealer of this town where 
the man bought the battery, saying that 
he had a few sets he wanted me to 
check up. I went up and as a result 
had 2 day’s work of about 30 sets to 
clean, test and repair. 

Did this guarantee business pay? 

(Continued on page 101) 
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Fig. 2. Connections of various equipment em- 
ployed in public address rack. 
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CONVERTING OLD RECEIVERS 


There are, unquestionably, numerous receivers, purchased !MPROVED DETECTION AND A.V.C. 
years ago, that still function satisfactorily, but which can a Pees = pa gag 7 ae 
- : é peX mode 
be made more efficient and brought up-to-date by a few Vinay be uscd by the Service Bon to 
changes and alterations. It is the purpose of this and sub- ™**¢ 2” “extra dollar” or as an original 


by the set builder and experimenter, 


sequent articles, to inform Service Men and other interested due to its high efficiency and stability. 
parties regarding these modifications. Also, “conversion” oui ne the Change the heater cir. 


‘ : e 5 cuits remain as is, except winding 
data will be given for revamping old electric sets to those “H” the center-tap of which is grounded. 
m" 1" ° ° The 27 tube socket is replaced by a 6 

of modern dry-cell tube type—those who live in rural sec- prong socket tor the 55 tube The old 
tion, where electric light line power is unavailable, will be 24.4.V-©. socket is used for the 56 tube, 
BS r i d B hi d which may be coupled to the 47 as shown 
especia y intereste in t is data. in Fig. 1, or transformer-coupled, as 
preferred. The grid and plate connec- 
tions are the same on the R.F., first- 























































Dole. law OS meg OYNAuic RePmooucer | Getector and I.F. stages, only grid-re- 

+ a 2 \ coatany) 451 Ww turn and cathode leads being changed. 
S 4 A 0.5-meg. volume control with built- 

\ on switch may be used. This eliminates 

T 5 on the need for the A.C. switch on the side 
ae ee ba ; of the cabinet. 

He oes Alignment: R.F., 1,400 and 600 kce.; 
ose Mn ee I.F., 175 ke. The revised circuit is 
= th eX shown in Fig. 1. 

. oT ¢ ( ‘ Irnpy WHITE 
e443 a (ALL UNITS NOT MARKED ARE 4 we S$. 490 Ounes 1.MEG a 
€ H ORIGINAL ANO NEED NOT BE CHANGED) 25-MF P 
7 < ae hy ADDING A.V.C. TO A TEMPLE 8-91 
4 x cad ls nas \ O DOUBT many Service Men through- 
i] T = , 222. TOME. out the country have experimented 
- ’ ee Ol bone from time to time with the problem of 
a workable A.V.C. modernization of old- 





Fig. 1 type radio receivers. The very provoca- 

APEX MODEL 7. This is a revised circuit incorporating improved detection and A.V.C. The tive possibilities of the duo-diode-triodes 
detector tube (a 27) is replaced by a 55 tube and appropriate oscket, and the old 24 tube, by a finally snared the writer into such a 
56. All necessary values are indicated. : asap 


venture, and, while the results achieved 
were excellent, the resultant headache 
was a wow! 
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Rel OET1 
ona he ~ aed ret! ’ i The set selected for the experiment 
was a Temple 8-91—one of the models 
using a tuned antenna coil and coup- 
ib T ling the 24 first R.F. to the 27 second 
; ‘ vi v2 R.F. via a .002-mf. mica condenser, with 
) a . appropriate chokes in the plate and 
Be. “B+ my Sa grid circuits. 

icles yyw ; The circuit diagram, Fig. 2, shows 

: fe 28 Fn | —" 














0.1 ey INSULATE $0 AS NOT TO is $f M C in detail the new connections. The 4 
= GROUND 2 WITH STRIP 
¥ z 0.5-MEG gang tuning condenser is so constructed 
4 NO CHANGE SA \ VOL. CONTROL 
2 1 











3 CHANGE 70 as to lend itself readily to insulation 

praverstoohitatsaricrie te ett from the chassis which, of course, is 

Fig. 2 absolutely necessary. The blocking con- 

TEMPLE 8-91. The new circuit shown above is a considerable improv t lished by densers C 1, 3, 4 and 5, are essential, 





employing a 2A6 as a half-wave detector, self-biased, and an A.V.C. arrangement that was derived but are not at all critical as to capacity. 
only after considerable experimentation. Condenser C7 is somewhat critical, and 
should in no case be less than .5-mf. 
eng ams onaoant 4 Condenser C17 proved to be the real 
_ ‘ stumbling block in the job. Every ex- 
perimental change in R4 called for a 
corresponding change in this particular 
wt! capacity and the overall sensitivity of 
the entire circuit centers around it. 
Those who care to try it will find that 
a variable condenser at this point will 
enable them to bring the R.F stages up 

to oscillation at any point on the dial. 
Exhaustive experimentation showed 
a considerably better overall efficiency 
with the 2A6 tube used as a half-wave 
Fig. 3 detector, self-biased and, contrary to a 

WESTINGHOUSE WR-7, RCA 80, 82, etc. A combined second-detector and A.V.C. stage is the 


improvement shown in this circuit. This change will improve the set considerably, and incidentally great deal which the writer has read 
bring it up-to-date with later models. (Continued on page 112) 
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A SELF-POWERED 2 TUBE 


SHORT-WAVE 


CONVERTER 


Short-wave converters offer the Service Man a splendid 
opportunity for making extra money. This simple and inex- 
pensive unit will readily sell itself on every demonstration. 


ELLIS COHEN* 








LTHOUGH short waves offer 
almost unlimited reception pos- 
sibilities and is becoming in- 
creasingly popular every day, 

it is not available to most radio set 


Insuline Corp. of America 





Fig. A 
Chassis appearance and layout. 















































Fig. 1 
Diagram of 2 tube S.-W. converter. 


listeners. Perhaps this may be due to 
a mistaken idea that a complete new 
receiver is necessary if both broadcast 
and short waves are desired; but more 
likely it is probably because most local 
technicians fail to keep their customers 
acquainted with new advances and pro- 
gress made in radio. Where this obliga- 
tion to the customer is not fulfilled, a 





A VERSATILE OSCILLATOR 


An oscillator such as described below is a most valuable 
asset to the Service Man. It is entirely self-powered, oper- 
ates from either A.C. or D.C., and generates A.F., IF. 


and R.F. 


S. S. EGERT* 
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Fig. 1 
Oscillator output = 1,000 cy. (A.F.), 105- 
500 ke. (1.F.), and 500-3,000 kc. (R.F.). 
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S. BAGNO 


ITHIN the past two years the 

standards for radio receivers 

of simple design have be- 

come increasingly compli- 
cated. With the introduction of the 
multi-grid and double-purpose tubes the 
average Service Man, when confronted 
with the general service problem must 
necessarily be the equivalent of a good 
radio engineer. In other words, the old 
hit-or-miss method of cut and try is 
slowly evaporating into a myth, since 
with some of our modern receivers we 
can “try, try again” for the next year 
without getting anywhere. Also, with 
word coming from the manufacturers 
that receivers now being designed for 
next year’s models will be even more 
complicated than those which have here- 
tofore been sold, the prospect of doing 
a good service job without adequate 


*Wireless Egert Engineering, Inc. 
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most satisfactory and quick sale, and 
therefore a means for augmenting his 
income, is being overlooked by the Ser- 
vice Man. 

The sale of a short-wave converter 
can be easily expedited, when the fea- 
tures of the reception possibilities are 
pointed out to the prospective customer, 
They should easily interest the cus- 
tomer, and are as follows: 

(1) Police calls; 

(2) Amateur radiophone—the gossip 
of the “hams”; 

(3) Broadcasting; 

(4) Airplane radiophone 
tion; 

(5) Extreme “distance”’-—an inherent 
characteristic of short waves. 


conversa- 


Principles Underlying Short-Wave 
Converters 


Since the ordinary broadcast receiver 
(Continued on page 113) 





service equipment becomes almost hope- 
less. 

One of the most essential instruments 
necessary to check a really modern 
radio receiver is a signal generator, or 
service oscillator as it is more popularly 
known. There are many characteristics 
which can be included to make a good 
oscillator. (1) The unit should be uni- 
versal in regard to its power supply; (2) 
it should be stable in regard to fre- 
quency; (3) it should have adequate 
modulation, and, (4) it should be accur- 
ate in regard to frequency readings. 
Also of prime importance, the instru- 
ment should be capable of covering 4 
wide band spread—since at present 
there are no such things as standard 
intermediate frequencies; also, most of 
next years sets will be designed to oper- 
ate either over a greater wavelength 
range than at all-waves, or at least part 

(Continued on page 114) 
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amumme VWV. H. ASHCROFT* 


testing equipment is that which in- 
cludes, in one handy unit, all of 
the testing facilities which are required 
for either preliminary or complete and 
detailed tests and adjustments of any 


Tes most “professional” portable set- 


radio receiver. Such a tester should 
include the following units: (1) an 
efficient English-reading tube tester; 


(2) an accurately-calibrated service os- 
cillator, and; (3) a complete, “straight- 
forward” analyzer with, (a) an ohm- 
meter, and (b) capacity -measuring 
facilities. It is recognized, of course, 


*Development Engineer, Supreme Instruments Corp. 


SET 


that all of these testing and adjusting 
facilities are not required on most serv- 
ice calls, but there are times when they 
are convenient for use in homes which 
are located at a considerable distance 
from the Service Man’s shop or labor- 
atory. 


A New Test Instrument 

The latest development in test equip- 
ment for the radio man, illustrated in 
figure has been designed to meet these 
requirements. Also, it has been de- 
signed with a view to having “eye 
value,” for, after all, if a technician is 
going to invest any considerable sum 


A COMPLETE 


TESTER 


Servicing equipment, if it is to aid the Ser- 
vice Man in solving all troubles, must be as 
complete as possible. The author describes 
in this article equipment that will not only 
reflect credit on the technician who owns 
it, but will permit him to make any desired 
test or measurement. 





in a high-grade tool, why should he not 
expect that its worth be made appar- 
ent, within certain limits, to the lay- 
man by the way in which its appear- 
ance is “dressed up’? 

Two meters are included in the tester. 
One is provided with an English-read- 
ing scale, marked “good—bad” for the 
tube tester. 

The other is used for the analyzer, 
ohmmeter, and for the capacity-measur- 
ing functions. It has the following 
ranges: potential, 0/5/25/125/250/500/ 
1,250 V., A.C. and D.C.; current, 0/5/25/ 
125/250/500 ma., and 1.25 A., D.C.; 

(Continued on page 118) 
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AN IMPROVED MAGNETIC SPEAKER 


A new magnetic speaker has made its appearance which 
will do much toward redeeming the "one-time" popularity 
of this type of reproducer. The construction of this unit is 
unique, yet so efficient in design that remarkable sensitivity 


and faithful reproduction are attained. 


It is ideal for 


portables and dry-cell tube receivers. 
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AGNETIC speakers still serve 
to fill an important gap in ra- 
dio receiver design, and con- 


struction. As a matter of fact, present 
auto-radio receivers would have had 
a unit of this type included in their 
construction had it not been that up 
until this present time an _ efficient 
magnetic type of speaker unit was diffi- 
cult to obtain. As it is, we still find 
them in use in farm or rural receivers, 
portable sets, and in practically all 
forms of dry-cell tube types of radio 
receivers. 

The important points in favor of mag- 
netic speaker use enable it to fill a 
void that is otherwise impossible with 
the dynamic type. It should be remem- 
bered that a speaker of this construc- 


(Continued on page 118) 
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Fig. 1 
Illustrating, in detail, construction of a new 
improved magnetic speaker. 


Fig. A, extreme left 
Complete appearance of new speaker. 


(Photo courtesy, Utah Radio Products Co.) 
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A.C. operation. 





DELUXE 4 TUBE 
SHORT-WAVE CONVERTER 


The features that distinguish this converter from others 
include not only its careful design and construction, but 
additional high gain and selectivity; also, an unusual and 
most efficient means for band changing permits complete 
short-wave reception. The unit described here is for 110 V. 
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Fig. 1 
Schematic wiring diagram of 4 tube converter. 


S. MILLER* 


Fig. A 
External appearance of converter. 


HE question often arises as to whether or not a com- 
‘T bination of high-grade converter and a fairly good broad- 

cast set can perform as efficiently as a receiver designed 
specifically for short-wave reception. The writer states, em- 
phatically, yes! 

A correctly-designed converter, coupled to an average 
broadcast receiver may be more sensitive than a short-wave 
receiver because the use of an efficient converter automatic- 
ally changes an ordinary T.R.F. broadcast receiver into a 
super-het., or it changes a broadcast “super” into a double- 
shift short-wave superheterodyne with three detectors and 
two different intermediate frequencies. 

Actual performance tests have conclusively proven that 
a real, high-class converter will increase the overall sensi- 


* Chief Engineer, Postal Radio Corp. - 
(Continued on page 110) 




















Fig. A 
Everything necessary for P.A. work. 


offered from time to time, a large 

variety of amplifier units intended 
for mobile use. While many of these 
outfits proved effective and fulfilled cer- 
tain essential mobile requirements, few 
of them really represented a functional 
completeness. 


Tote public address market has been 


True Compactness and Completeness 

Figure A demonstrates at a glance 
the compactness and completeness of a 
new mobile unit designed to overcome 
the faults of previous types. The pos- 
sible applications of this sound system 
are numerous. 

All of the necessary equipment (with 
the exception of speakers and micro- 
phone) is completely contained in a 


"© Chief Engineer, Allied Radio Corp. 
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A MOBILE P. A. SYSTEM 


This public address outfit is a completely self-contained, 
compact system. A 6 V. storage battery supplies both 
"A" and "B" power, and the amplifier has an output of 
20 W. A2speed phonograph motor permits record repro- 
duction, besides "mike" use. 


W. F. MARSH* 





single steel cabinet with a baked crys- 
talline finish, measuring only 11% x 
14 x 16 in., and weighing only 65 Ibs. 
Contained in this cabinet are a power- 
ful, high-quality 6 V. class B amplifier 


of the latest design 
having an output 
in excess of 20 W., 
an input control 
panel, and a 2 
speed, 6 V. phono- 
graph motor with 
weighted turntable 





Fig. 1 
Wiring diagram of 20 
W. amplifier, A 6 V. 
motor-generator supplies 
high-voltage “B,” and 
is operated by a relay. 


and pickup. Provision is made on the 
side of the case for plugging in speakers 
and 6 V. supply leads. A microphone 
input socket is placed conveniently on 
(Continued on page 110) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 








It is conducted especially for the 
professional Service Man. In it 
will be found the most unusual 
troubles encountered in radio serv- 
ice work, written in a_ practical 
manner, by Service Men for you. 





WHAT THIS DEPARTMENT IS FOR 


Have you, as a professional man, 
encountered any unusual or inter- 
esting Service Kinks that may help 
your fellow workers? If so, let us 
have them. They will be paid for, 
upon publication, at regular rates. 








— 


REAR VIEW OF SET 














CANADIAN "NOTES" 


HE following are a few of the more 
unusual service problems encountered 
by me in the past month or so. 


ATWATER KENT No. 82 


NE complaint on this model was 

“set dead.” We checked all volt- 
ages carefully only to find everything 
0. K. We then removed the 24 A.V.C. 
tube which is located at the rear of the 
chassis as shown in Fig. 1A. The set 
then worked perfectly. We immediately 
tried several new tubes but with the 
same result. We looked over the sche- 
matic, which is shown in Fig. 2A, and 
found a bleeder resistor, connected from 
one side of the volume control to 
ground, which measured 700 ohms. We 
found that by replacing this resistor 
with a 1,000 ohm unit the trouble was 
completely remedied and the set would 
perform with the original tube. The 
owner of another set of the same model 
complained of “motorboating” when the 
volume control was set at low-volume 
level. The trouble was traced to an 
cpen detector plate filter condenser— 
the .25-mf capacity shown at X in Fig. 
1C,. The remedy was replacement of the 
defective unit. 


GENERAL ELECTRIC 125-J-12 
TUBE SUPER 


“\ AOTORBOATING” was the com- 

plaint in this set. As we ap- 
proached a station, in tuning, the set 
would motorboat. A complete check 
with the schematic was made of volt- 
ages, etc., and everything checked per- 
fectly. As a last resort we tried re- 
adjusting the set completely, but with- 
out any success. We finally hit upon 
the defect by cleaning the condenser 
Sang contacts, whereupon the set again 
worked perfectly. However, this we 
found to be a very unusual case al- 
though well worth while bearing in 
mind as a probable reoccurrance of this 
trouble elsewhere. 
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DeFOREST CROSLEY ARIA 


LOUD squealing as the set was 

first turned on, after being turned 
off for a short time, proved to be due 
to a gassy 45 power tube, replacement 
being the only cure. 


NORTHERN ELECTRIC No. 101 
ALL-WAVE RECEIVER 

HE owner of this set complained of 

low volume. A check was made of 
the voltages. (It might be well to 
state that this model contains 5 LF. 
transformers.) It was found that the 
voltages on the last I.F. tube were seem- 
ingly low. We checked over all con- 
densers and resistors, etc., which we 
thought would cause this condition, and 
found all checked O.K. But wait, a 
happy thought—we open the last LF. 
transformer and there we find another 
tubular condenser which proved to be 
leaking; by replacing this unit the 
trouble was eliminated. 





PHILCO TRANSITONE 5 and 6 


OW volume was found to be due to 

a shorted 20 mf. cathode bypass in 
the 41 output tube circuit as shown in 
Fig. 2. This condenser is part of a 
block of 4 condensers and, due to 
cramped space in these models, the 
whole unit must be replaced. 





NORTHERN ELECTRIC MINAKI 


MIDGET SET 

N° PLATE voltage on the pentode out- 

put tube of this model is usually 
due to a shorted tubular-type plate by- 
pass .1-mf. condenser (and not, as 
might at first be expected, to the by- 
pass condenser block which is located 
directly beneath the condenser gang). 





THE DeFOREST CROSLEY 
8 TUBE SUPER 


ISTORTION” was the complaint and 

we traced the trouble to the out- 

put circuit which, as shown in Fig. 3, 
(Continued on page 110) 
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Fig. 1 


Several trouble makers in the A.K. 
model 82 set. 

































TIC IN CAN 
~ r 
Fig. 2 
A defective condenser-block unit causes 
trouble. 
0.25-MEG ! 
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Fig. 3 
A “kink” saves buying a new audio transformer. 
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Fig. 4 


A hard-to-locate, defective resistor In a 
Majestic 230. 
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T IS difficult to grasp the controls of ultra- 

midget sets without marring the surface 

finish. The transparent scratch shield illus- 

trated prevents this damage to the cabinet. 
—E. BE, YOUNGKIN 


HiE use of knife-switch clips permits shield 

cans to be removed or replaced in a 
second. No longer is there need to wonder 
how to make contact to “baking power can” 
shields.—-CHARLES Latour, JR, 
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RESISTOR. 


THIN PAPER SCALE MOUNTED ON 
GLASS; HOLE IN PANEL ACTS 
TO KLLUMINATE SCALE. 























0 gp see to test the conductivity of some 
seemingly poor connections, and not wish- 
ing to invest in a milliammeter at the mo- 
ment, the above qualitative unit was made, 
It “reads” the resistance of a 1 in. length 
of wire.—Mark JONES 
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SE of the inexpensive standoff insulator 

illustrated above, which utilizes ordinary 
window shade brackets, will improve recep- 
tion on the shorter wavelengths.—CHESTER 
McCLINTOcK 


HE little service shop gadget shown above 

makes it convenient to disconnect all bat- 
teries from a radio set, or make battery- 
wiring changes, without disturbing other 
connections,—-LYMAN O, GREENE 


USEFUL test unit. Tip-jacks A, B, test 

transformer primaries for counter FE, M. 
F.; B, C, full current supply; C, D, condenser 
and continuity tests; A, C, battery-voltage 
tests.—Currtiss NEILSON 
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BOVE, is shown the use of discarded 
midget-set knobs and “junk-bov’ com- 
ponents as drawer handles.—Joseru Lees 





pends a method for securing additional 
connection points to an existing receiver. 
Frank L, Kurzensercer 
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A VARIABLE-NOTE CODE PRAC- 
TICE SET 
Harold L. Kramer 


SING most A.F. transformers in con- 
junction with a triode for use as an 
A.F. oscillator, a low-pitched note is ob- 
tained unless “A” and “B” are greatly 
reduced, in which case the volume is 
greatly reduced. 
Connect up a Ford coil as shown in 


Fig. 1, use rated voltages, and your 
troubles are over. Any note may be 
obtained at loudspeaker volume. Any 


type of tube may be used. 

Melt out the tar, remove primary and 
secondary, and discard former coil. Use 
the secondary sections in the manner 


shown; reverse the leads to one coil 
if the circuit does not oscillate. Ar- 
range the core to slide within these 


two coils to vary the output frequency. 


ADDING "GAS TEST" TO 
ANALYZERS 


A. S. Cox 

ONNECT a 1 meg., 1%4-W. resistor in 

the manner shown in Fig. 2, to add 
to analyzers a test for gassy tubes. 
Make certain that the pushbutton breaks 
one circuit before making the other. 

Only one change in plate current 
should be noted. If the tube is gassy 
the plate current will change twice, first 
because of the gas content and conse- 
quent grid current, and second because 
of the usual change in grid bias. 


TESTING REPRODUCERS IN THE 
SHOP 
Allyn J. Warner 
GADGET has been made up by the 





writer for testing radio sets that 

come into the shop minus the repro- 
ducers. 

Mount and identify tip-jacks on a 


panel in the manner shown in Fig. 3, 
connecting P, B+, and P, to a center- 
tapped choke coil; the writer used a 
unit salvaged from an old Radiola III- 
A. This inductance takes the place of 
the reproducer input transformer pri- 
mary. 

The two condensers are used in series 
with a good, correctly-baffled magnetic 
reproducer. 

The tapped resistor takes the place 
of the field winding. 


A"B" CUT-OUT RELAY FOR RURAL 
RADIO SHOPS 


W. Rasmussen 


MANY battery sets have defects such 

as leaky condenser blocks or other 
circuit components that cause current 
drain. This becomes a serious item to 
the Service Man in rural districts who 
must depend upon batteries for his high- 
voltage power supply. By revamping 
the relay from an old Philco or Bosch 
“A and B” eliminator and connecting it 
as shown in Fig. 4, the “B” batteries 
will be automatically disconnected when 
the “A” battery circuit is opened. 


(Continued on page 114) 
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Fig. 1 
A code practice set with variable tone. 


NOTICE: 


Mr. Experimenter—what is your 
idea of time- or money-saving ideas? 
Most radio men have a great num- 
ber of short-cuts that they employ in 
their daily work—short-cuts that 
speed work or save cash. 

RADIO-CRAFT will pay, upon pub- 
lication, space rates for clever ideas 
in radio—and its allied fields. 

The items, which must be NEW, 
may include ideas in radio recep- 
tion; photoelectricity; television; 
electronic music; radiodynamics; and 
public address. 
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Fig. 2 
Adding “‘gas test” to analyzers. 
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Fig. 6 
Emergency operation of an A.K. 60. 
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Remote control of the radio set. 
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A graph for the megohmmeter. 
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Fig. Q.272 
“Oxide” and “thoriated”’ tube filaments. 
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Fig. Q.273 
A small battery-operated magnetizer. 
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Fig. Q.274. Electro-acoustic wavemeter. 


“TUNGSTEN,” "OXIDE" AND 

"THORIUM" TUBE FILAMENTS— 

REACTIVATION 

(272) Mr. A. N. A. 
Pennsylvania, 

(Q.1) What is the difference between tube 
filaments classed as “tungsten,” “oxide,” and 
“thorium” ? 

(A.1) Tungsten-filament tubes are those 
having filaments made of solid metallic tung- 
sten, lue to the strong affinity which the 
tungsten electrons have for one another it is 
difficult to liberate them from the filament. 
The electrons are released only by raising the 
filament heat to a very high degree. Now, 
if there were some way in which the electron 
affinity could be reduced, there would be less 
difficulty in obtaining a copious electron flow 
with moderate filament temperatures. Here 
is where the oxide-filament tube enters the 
picture. 

Oxide-filament tubes are those having fila- 
ments of a solid metal, as for instance plati- 
num, or, less expensively, a nickel- or iridium- 
platinum alloy, over which there has been 
placed a film of alkaline-earth oxides having 
extremely low electron affinity. 

Now, our filament will not be called upon 
to liberate electrons directly—it has only to 
bring the oxides to a moderate temperature, 
whereupon the oxides themselves liberate 
electrons freely. 

The oxide-coated filament is represented in 
greatly magnified proportions at A in Fig. 
Q.272. The oxide layer has a thickness of 
abot .002-in. 

This layer may peel and scale from the 
filament, leaving the hot tungsten filament 
to brilliantly shine through in spots, without 
greatly affecting the operation of the tube. 
For the filament is radiating plenty light but 
very few electrons, in comparison to the far 
lower affinity oxide layer that remains ad- 
hered to the filament, and yet which only 
reaches a dull-red glow. 

There is a remedy, however, for the peel- 
ing propensity of the coated filament. The 
solution lies in the use of an alloy-metal 
instead of a single-metal filament, the electron 
affinity of the former being considerably less 
than that of the latter. A suitable alloy is 
secured by impregnating a tungsten filament 
with thorium. 

The thorium, or thoriated-tungsten fila- 
ment has the thorium content evenly dis- 
tributed throughout the body of the wire, in 
the manner represented at B in Fig, Q.272. 

If this thorium remained inside the tung- 
sten it would be of no benefit, once the sur- 
face thorium was used up. The trick is to 
get it to lose, throughout the filament, its 


Baeps, Jenkinstown, 


Below, Fig. Q.275. “Add-on” 1 stage amplifiers. 





SPECIAL NOTICE 


Those questions which are found to 
represent the greatest general interest will 
be published here, to the extent that 
space permits. (At least 5 weeks must 
elapse between the receipt of a question 
and the appearance of its answer here.) 
Mark such inquiries, “For Publication.” 

Replies, magazines, etc., cannot be sent 
C.0.D. Back issues of RADIO-CRAFT 
prior to December, 1932, are available at 
50c per copy; except the following is- 
sues: 7/’29, 2, 3, 4, 6, 9 and 11/°30; 
5, 8 and 9/’31; and 10/’32, which are 
out of print. Succeeding issues are still 
available at the regular price of 25c per 
copy. 

Inquiries to be answered by mail MUST 
be accompanied by 25c (stamps) for each 
separate question; answers are subject to 
subsequent publication if considered of 
exceptional interest. 

Furnish sufficient information (in refer- 
ence to magazine articles, be sure to men- 
tion issue, page, title, author and figure 
numbers), and draw a careful diagram 
(on separate paper) when needed to ex- 
plain your meaning; use only one side of 
the paper. List each question. Be SURE 
to sign your name AND address. 

Enclose only a STAMPED and self-ad- 
dressed envelope for names and addresses 
of manufacturers; or, in connection with 
correspondence concerning corrections to 
articles, as this information is gratis. 

Individual designs can be furnished at 
an additional service charge. The fee 
may be secured by addressing the inquiry 
to the SPECIAL SERVICE department, 
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and furnishing COMPLETE specifications 
of desired information and available data. 


This it does as the 
There is 


affinity for the tungsten. 
tungsten reaches operating heat. 
formed on the surface of the tungsten a 
“perspiration” of thorium which continues 
to boil to the surface as rapidly as it evapo- 
rates, thus continuously maintaining a sur- 
face layer of thorium. As the illustration 
shows, this layer is only about 1 thorium- 
molecule thick, 

This boiling-out process continues smooth- 
ly, maintaining a uniformly active surface 
condition, throughout the life of the tube, 
provided the filament voltage is not increased 
more than 10% above the rated value, 


(Q.2) Can all of these tubes be reacti- 
vated? 
(A.2) It is possible to “play around” with 


both the oxide-coated and the _ thoriated- 
tungsten filaments, and secure very creditable 
reactivation of both types. (The tungsten 
filament tubes cannot be reactivated.) 

Tungsten filaments are used in the fol- 
lowing tubes: 71, 12, 01, and 00. The last of 
the tungsten-filament type tubes was made 
in about 1926, 

Thoriated-tungsten filaments are used in 
the following tubes: 01A, OOA, 10*, 20, 22, 
40 and 99. The last of the thoriated tung- 
sten filament tubes were produced about 1928, 
Oxide-coated filaments are used in all heater- 
type tubes, in addition to the following types: 
1A6, 2A3, 6A4, 10*, WD11, WX12, 12A, 19, 
26, 30, 31, 32, 33, 34, 35, 46, 47, 48, 49, 50, 
71A, 5Z3, 80, 81, 82, 83. 

*Many tube manufacturers produce the 
type 10 in both oxide-coated and thoriated- 
tungsten filament; the “oxide” tube operates 
with a considerably lower filament tempera- 
ture, 

Oxide-coated types including “indirect 
heaters,” such as the 27, may be reactivated 
by employing the process described in detail 
in the article, “How to Reactivate Oxide- 
Coated Filaments,” Rapio-Crarr, October 
1932, pg. 220. 

Thoriated tungsten filaments may be re- 
activated by first lighting the filament for 
10 seconds at a flashing potential 400% 
greater than the normal filament potential, 
and then operating the filament for 30 min- 
utes at an aging potential 50% greater than 
the normal filament potential. If at the end 
of the half-hour the minimum normal emis- 


(Continued on page 119) 
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119 Radio Service Data Sheet 
GRUNOW MODEL 1101 REMOTE CONTROL I! TUBE SUPERHETERODYNE 
R (Utilizes Si-Lec-Trol remote-control tuner 2A chassis and amplifier 9B chassis. Incorporates A.V.C., inter-station noise suppression, 10 station pre- 
: selection, parallel push-pull output triodes, tone control, and 6F7 combined first-detector and oscillator.) 
— : ) making contact the suppressor-grid voltage tt" _—_—_—_—_- 
REMOTE - is ¢onsiderably reduced (as determined by aes 4 Wd 
| CONTROL the position of R) and reception is then » | WZ asood 7 
TUNER obtained, BLOCK 704-MFi ORANGE 200V.4 
Power to the 9B amplifier unit is con- 2A | 704 - MF | /} 
trolled by a relay contained in the switch CHASSIS : — * ilies 
? box. LJ ccrener es — GND. TO CAN 
: Tube Plate 8.-G. C.-G, Cath, Se 
; Type Volts Volts Volts Volts “p° r oo ORANGE 300 v 
v1 90 90 0.5+ 0 BYPASS ees | GREEN-YELLOW 200V 
; v2 90 67 1.5+¢ 2.4 BLOCK | sO01-MF; YELLOW 200v _ 
v3 230 60 0.5+ 0 98 | | *oiue| vetow 200v > 
v4 28** = O05 0.5 CHASSIS | Poise YELLOW 200V 
V5 200 a 0.5* 12.0 Woiael Green 300v 
7" =p = we” & | [posse [enews — 90x > 
} 25 —s 00, 28, a ws 
i v8 250 om 50.0 28.0 GND. TO eae 
4 v9 250 _ 50.0 28.0 comes 
: v10 250 —_ 50.0 28.0 
y = -— = POWER 
Vil 400(A.C.) TRANSFORMER @ 0) @® ® @ 
+ Correct reading across 75 ohm section CONNECTIONS °® © ®@ © 
This modern set has a_ sensitivity of of voltage divider, 2.0 V. BLANK LUG —~] @ @ @® 
about 14% microvolts per meter for an out- +¢ Correct reading across 400 ohm sec- \_O @ ® ® ® 
i put of 50 milliwatts; rated power output, tion of cathode resistor, 3.6 V, *Correct 12 3 Sonae | 
| with a power-line input of 160 W., is 12 W. reading across 1,060 ohm section of volt- ane ee 
k The frequency range is 550 to 1,700 ke, age divider, 12.0 V. **Read with 150 V. (/ REPRODUCER PRONGS UP [ 
The receiver operates as a remote contro] eter. > VOICE COM 
model, the Si-lec-trol or remote control por- These figures are taken at a line poten- £. 
tion (2A chassis) being contained in a tial of 112 V. and with the volume control 
small, portable cabinet, and consists of the at minimum. The suppressor-grid poten- 
R.F., oscillator and first-detector units. The tial of V3 is 2.6 V. The diode plate to 
I.F. is fed through a shielded cable to the cathode potential of V4 is 20 V; V5, 0.5-V. 
amplifier unit, where it is further amplified, The triode control-grid to cathode potential 
‘ The second-detector is coupled to the of V2 is 2.4 V.; the triode plate, 60 V. 
grid circuit of the 78 I.F. tube through a The voltage readings for the tube element ili 
small condenser and the signal amplified connections are read to the _ respective BLACK 7 
by the 6B7 tube is also rectified in its Cathodes, 
diode section. The rectified current flow- In aligning the I.F. section connect the 
ing through the resistors connected in the service oscillator to the control-grid of ©f the 9B chassis. Align at 1,400 and 
cathode circuit furnishes grid bias for the the first-detector section of V2, through a 600 ke. 
R.F., first-detector and I.F. tubes, to obtain .25-mf. condenser to the grid lead of the To align the A.V.C, section, shunt out 
A.V.C. action. oscillator section of this tube, in the 2A or disconnect the output meter from the 
The Si-lec-trol is a device for limiting Chassis. Compensate the A.V.C, operation set. Then, increase the output of the serv- 
| reception to only 10 pre-selected stations, »Y using a low output from the service ice oscillator to the point where the re- 
Inter-station silence being obtained by ap- oscillator, ceiver begins to distort, at 600 ke. Reduce 
plying a high negative voltage to the sup- To align the R.F. section connect the receiver output by adjusting its volume 
pressor-grid of the I.F. amplifier except at service oscillator through a 200 mmf. con- Control, R, and put the output meter into 
the time that one of the Si-lec-trol fingers denser (to prevent disturbing bias voltages) service, 
is touching the Si-lec-trol contact. Upon to the antenna and ground binding posts Increased frequency indication of the 
, queeieomaninonne onan taaires stones ————- BO ei ace a inn 2 qua. [74 
en “lis te eee oe 
‘ ous 37H 45 
| 78 78 ai es ) 
ju | / i 
| | ! 
| vi ; 
| ' 
? { 
| ee 
04-MF ! 
25,000 Onms | 
j 25,000. ' 
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' 
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READERS’ DEPARTMENT 


A department in which the reader may exchange thoughts and ideas with other readers. 





"6F7 SERVICE OSCILLATOR” 


Epiror, Rapio-CRart: 


I have built the instrument described 
in the article, “How to Make an A.C.- 
D.c. ‘6F7’ Service Oscillator,” which 
appeared on page 534 of the March, 1934 
issue of Rapio-Crart. However, I did 
not have a center-tapped choke, so I 
used an old A.F. transformer. Neither 
did I have a Wunderlich tube, so I used 
a type 67 tube instead. (This is a Na- 
tional Union tube with a filament po- 
tential of 6.3 V. and current drain of 
0.4-amp. This tube may be replaced by 
a 37; a 56 tube may be used with prac- 
tically identical results if a transformer 
secondary is available for lighting this 
tube. ) 

The oscillator is very powerful, and 
I like it very much. I thought some 
reader of Rapio-Crarr might like this 
arrangement, shown in the schematic 
circuit on this page, better than the 
one published. 

EvARISTE FLEURY, 
58 Falmouth Street, 
Rumford, Me. 


A VOTE FOR 32 Y. SET DATA 


Editor, Rapto-Crart: 


I believe the 32 V. radio sets deserve 
a little attention in your service col- 
umns. There are a great many of these 
sets being sold to farmers having 32 V. 
D.C. lighting plants and as you know 
these sets are very efficient. 

One of the chief difficulties in servic- 
ing these sets is the source of voltage, 
in the service shop, for voltage and cur- 
rent tests in the receiver. One source 
is a pair of 16 V. demonstrating bat- 
teries of 8 cells each, slightly larger 
than the old Dodge 12 V. auto battery. 
Another idea is to convert a 32 V. \%4- 
hp. or so, motor to a generator. I won- 
der if some 32 V. plant manufacturer 
does not make a small generator which 
will provide sufficient current to test 
32 V. appliances? Or can someone give 
us details on how to convert a small 
32 V. motor to a generator? 

H. E. Becker, 
Becker Radio Service, 
Grand Ledge, Mich. 





There is one concern that specializes 
in the manufacture of radio sets for 
operation on 32 V. farm lighting plants. 
And most of the big set makers now 
make “32 V.” models, the schematic 
circuits and servicing descriptions for 
which appear in the “Official Radio 
Service Manuals.” The Latest in Radio 
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department of Rapio-Crarr has con- 


tained descriptions of motor-generators 
designed to deliver 110 V., as well as 
regular “B” potentials, from a 32 V. 
source. The Book Review department 
has mentioned a new book which con- 
tains complete information for the con- 
version of motors and generators. 

One simple way of obtaining good set 
operation is to utilize a receiver de- 
signed for operation on a 6 V. source, 
as for instance, on auto radio sets, re- 
ducing the 32 V. D.C. to 6 V. D.C. by 
means of a series resistor. Some of 
these sets require an external “B” sup- 
ply unit of the ordinary rotary or vi- 
brator type, while many late models 
incorporate a built-in “B” supply unit. 


HELLO, CANADA! 


Editor, Rapio-Crart: 


I was wondering whether something 
couldn’t be done about circuit diagrams 
and troubles as applied to Canadian 
receivers. 

We read every month about troubles 
in Zenith, Atwater Kent, Crosley, and 
many other American sets, but I have 
never yet seen anything about DeFor- 
est Crosley, Rogers, Majestic, Grimes, 
Williams Serenader and many other 
Canadian sets. Maybe it is because 
your Canadian readers do not trouble 
to write in—or don’t you think our 
troubles are interesting to the majorit 
of your readers? 

How about it, Canadians? I am sure 
if we got together we could help our- 
selves a whole lot. 

I have a complete set of service man- 
uals but the chance is only about 50-50 
that it will have in it the diagram of 
the set I am at the moment servicing. 
[ am sure some enterprising publisher 
could make himself some money by 
publishing a set of Canadian radio 
diagrams. 

I would not be without Rapio-Crarr 
and have been reading Gernsback pub- 
lications since about 1914 when I saw 
a trial offer of three ELecTRICAL ExpeEri- 
MENTERS for 25c. 












































Mr. Fleary adapts the “6F7 oscillator.” 
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I tell you I got more kick out of those 
three magazines than anything else I 
have ever read. Baron Munchausen 
was telling his adventures on Mars, and 
did I eat them up. I can remember 
them as if it was yesterday. 

I would like to see some articles on 
test equipment, particularly tube test- 
ers and oscillators that could be easily 
made and be efficient. (I think a tube 
tester using a neon tube as indicator 
could be easily made as you described 
in a past issue, but I seem to have mis- 
laid that issue.) 

Would it be possible for you to pub- 
lish an index of all the “operating 
notes” you have published so far? Why 
don’t you publish them in a separate 


book? I am sure it would sell at a 
profit. 
Wishing you every success. 


Wa. Nye, 
150 Albert St., 
Ottawa, Canada 





We regret that Mr. Nye has failed to 
see the operating notes on Canadian 
radio sets which have been published 
in past issues of our magazine; subse- 
quent issues will contain additional 
data—provided our Canadian Service 
Men come to the rescue of their com- 
rades in set troubles and furnish us 
with the “fuel.” However, they must 
bear in mind that the majority of our 
readers live in “the States” and they, 
too, must be served. 

As regards the publication of Can- 
adian radio set diagrams in service 
manuals, May we point out that one of 
the objections to, for instance, Supple- 
ment No. 5 to Vol. II, and the 1934 Edi- 
tion of the OrrictaL Rapio Service Mavn- 
UAL was that it contained too many 
Canadian receiver circuits! 

Yes, the adventures of the Baron fired 
our imaginations. However, the won- 
ders of today seem to be catching up 
with our hero, whose exploits were first 
chronicled in 1785! 

The article, “A Neon-Type, Meterless 
Checker,” appeared on page 413 of the 
January, 1934 issue. We shall be glad 
to advise experimenters as to where 
the special neon tube may be obtained. 

It is possible that we shall publish 
an index of operating notes that have 
appeared in Rapio-Crarr but, in most 
instances, this would merely be dupli- 
cating the records kept by the average 
Service Man. Our Book Review depart- 
ment recently mentioned an entire book 
of indexed operating notes; the volume 
is quite inexpensive. 

(Continued on page 117) 
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There’s plenty of Servicing Material 


in the NEW 


HE necessity of GERNSBACK Manuals in the 
I radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, including the new CONSOLI- 
DATED EDITION, now exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public-address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER- 
VICE MANUALS. 


In preparing this new edition many of the outstand- 
ing problems of the Service Men have been considered 
—methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 


The illustrations in the 1934 Manual are more explicit 
than before ; inasmuch as the diagrams are not limited to the 
schematic circuit, but other illustrations show the parts lay- 
out, positions of trimmers, neutralizers, etc. here are 
hundreds of new circuits included, and not one from any 
previous editions of the manuals has been repeated. This 
we unconditionally guarantee. 

As in previous years, the 1934 Manual also includes a 
FREE QUESTION AND ANSWER SERVICE, In each book 
will be found 25 coupons, which entitle you to free consul- 
tation on any. radio service topic. These coupons give you a 
complete mail service—questions on servicing and operating 
any set or circuit are answered promptly and accurately 
by the editors. Remember that, at the regular rate of 25e 
per question which is usually charged by radio magazines, 
this service alone is worth $6.00. And for the Manual, we 
charge only $3.50. 

It is quite evident that the 1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL is a decided improvement over 
previous volumes. 


ORDER YOUR COPIES NOW 


It is important to every Radio Service Man and Dealer 
to get his copy of the 1934 OFFICIAL RADIO SERVICE 
MANUAL now. The new book will prove itself to be in- 
valuable as those volumes of previous years. 

No need to delay sending us your order—the 1934 MAN- 
UAL, like its predecessors, is a necessity in your business. 
We strongly advise you to order your copy today. 


GERNSBACK PUBLICATIONS, INC. 
99 Hudson Street New York, N. Y. 


1934 Manual 


Contents of the 1934 Manual in Brief 


@ Diagrams and service notes, more complete than ever be- 
fore in any MANUAL. Not merely the schematic hook-ups 
will be found, but chassis drawings showing parts layouts, 
positions of trimmers, neutralizers, etc. 
@ Voltage readings for practically all sets, as an aid in 
checking tubes and wiring. 
@ All values of intermediate-frequency transformers used 
in superheterodynes, with the manufacturers’ own sugges- 
tions as to correct balancing. 
@ Detailed trouble-shooting suggestions and procedure as 
outlined by the manufacturers’ own engineers—in other 
words, authentic “dope” right from headquarters, 
@ Values of all parts indicated directly on all diagrams. 
3 Section for reference to A.C.-D.C. cigarbox midgets, 
Section for reference to public-address amplifiers. 
$ Section for reference to short-wave receivers. 
Section for reference to remote-contro) systems. 
@ A complete compilation of radio tube data, covering both 
the old and the many new types. 
@ Section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 
@ A complete list of American broadcast stations with their 
frequencies in kilocycles; extremely useful in calibrating 
and checking test oscillators and in calibrating receivers. 
@ Free Question and Answer Service, the same as in our 
last two Manuals. 
@ No theory; only service information in quickly accessible 
form. 
@ Absolutely no duplication of any diagrams; nothing that 
appeared in any of the previous Manuals will appear in the 
1934 MANUAL. This we unconditionally guarantee. 
@ A handy, easily-consulted master index making it easy 
for you to find almost anything pertaining to your service 
problem instantly. This index includes all the diagrams 
published in all the previous GERNSBACK Manuals, as 
well as the 1934 diagrams. A big convenience and time 
saver! 


Clip — Mail This Coupon Today 


| GERNSBACK PUBLICATIONS, Inc. 

99 Hudson Street, New York, N. Y. | 

Gentlemen: Enclosed you will find my remittance of $3.50 | 

1 for which you are to send me, Postage Prepaid, One Copy | 
of the 1934 OFFICIAL RADIO SERVICE MANUAL. [Send 

remittance by check or money order; or register letter if it | 

| contains cash, currency or unused U. 8. Postage stamps.) | 
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A feature of this instrument design is the excep- 
tional care that has been exercised to prevent the 
reception of image-frequency signals. An R.F. ecir- 
cult band-selector is used, in addition to high-selec- 
tivity characteristics in the I.F. circuit 

Operating bands are distinguished by dial color: 
black, 540 to 1,500 ke.; green, 1,500 to 4,000 ke.; 
red, 3,500 to 9,000 ke.; and; blue, 8,000 to 20,000 ke, 
Power consumption, 60 W., at 115 V., line poten- 
tial. Control-grid bias voltage of V6, across R16, 
22 V.; output of V7, 360 V. Following are operat- 
ing voltages measured to ground: 


Tube Plate 8.-G. Cath, 

Type Volts Volts Volts 

v1 220 40 2.8 
v2 75 _ 0.0 
v3 220 95 2.0 
v4 240 95 2.7 
V5 90 — 1.4 
V6 235 240 0.0 


The control-grid of V2 has a potential of 25 V. 

A service oscillator with output calibrated in mi- 
crovolts is required. Note that no attempt should be 
made to re-align the set unless it is practically a cer- 
tainty that correcting faulty circult conditions (defec- 
tive condensers, resistors, tubes, etc.) will not bring 
the set operation up to par. 


Broadcast Band 


To align the broadcast band, first adjust the LF. 
circuits. Tune the service oscillator to 456 ke., and 
adjust its attenuator for an output of about 20,000 
microvolts, and feed the oscil¥ator signal to the con- 
trol-grid of V4. ’ 

Adjust the small screws in the front of LF.H.3 
for maximum response (reducing the service oscil- 
lator output to 5,000 microvolts). 

Adjust the alignment screws of LF.T. 2 for maxi- 
mum response to a service oscillator signal of about 
1000 microvolts, with the test signal introduced into 
the control-grid circult of V3. Service oscillator out- 
put for final sensitivity adjustments, about 300 micro- 
volts. 

Adjust 1.F.T. 1 aligning screws, with a service 
oscillator input to V1 of about 50 microvolts; final 
test signal value, about 20 microvolts, 

Having completed adjustment of the LF. circuits, 
the broadcast-frequency circuits can now be aligned. 

Set the signal generator to 1,500 ke., with input 
from the service oscillator to the control-grid of V1. 
Place the pointer of the radio set to the 1.5 mark 
on the dial. Adjust the trimming condenser screw 
in the top of the rear shield container until the sig- 
nal is tuned in, (This screw is usually designated 
by a red color. 


(Various styles of cabinets—and proportionate-size 










Having obtained resonance at this point, tune the 
service oscillator to 600 kc. and the set pointer to 
the 0.6 mark on the station indicator, and adjust 
the other screw in the shield container for maximum 
response. 

Now, re-tune the set and service oscillator to 1,500 
ke, and make whatever readjustments of the first (red- 
coded) screw are necessary to secure accurate align- 
ment with the scale reading. 

Next, connect the service oscillator to the antenna 
lead, making sure that there is an antenna equivalent 
capacity (about 200 mmf.) in the circuit, 

Continuing the adjustments at 1,500 ke., align the 
tuning condenser trimmers (the first and second sec- 
tions, from the front of the set) for loudest response; 
check sensitivity and calibration at several points on 
the dial, including checks as follows: 1,500 ke., 5 
microvolts; 1,000 ke., 5 microvolts; 600 ke., 10 micro- 
volts. This completes the broadcast-band adjustments, 

Do not attempt to adjust the short-wave circuits by 
means of a service oscillator that secures its short- 
wave signals as the harmonics of broadeast-band fre- 
quencies, ag this will usually result in the adjust- 
ments going so far off normal as to require factory 
service (states the manufacturer). Included in 3 
available types of suitable test instruments is the 
RCA model TMV-18. 


Green Band 


Adjust the service oscillator output to a frequency 
of 3,600 ke., set the radio-set pointer at the 3.6 
mark on the dial, and adjust for maximum signal 
strength the trimming condenser (red-coded) in the 
right-hand front shield container. Next, adjust the 
service oscillator to 1,600 ke. and the dial scale 
pointer to the 1.6 mark, and trim the opposite con- 
denser in the shield can for maximum volume. Return 
to 3,600 ke. and repeat the adjustment. 

In adjusting to 3,600 ke. it is possible to obtain 
two settings for different positions of the trimming 
condenser in the shield contained. This merely de- 
notes resonance to the plus and minus frequency be- 
tween the set oscillator and service oscillator fre- 
quencies which will give the correct LF. The cor- 
rect setting of the trimming condenser is the one 
wherein the screw is turned furthest out. In any 
event, an incorrect setting will always be denoted by 
lack of sensitivity when the set and service oscillator 
are tuned to 2,500 ke. (mid-band). This valuable 
sensitivity check should indicates as follows: 3,600 kc., 
10 microvolts; 2,400 ke., 10 microvolts; 1,600 ke., 
5 wmicrovolts. 


Red Band 


Adjust the service oscillator to 8,000 ke. and tune 
the receiver dial near 8.0, noting the exact point of 
resonance; duplicate this procedure with the service 


oscillator re-tuned to 4,000 ke. and the set dial 


adjusted near marking 4.0, 
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This chassis incorporates A.V.C., tone control, and a band selector to prevent image-frequency interference.) 
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BOSCH MODEL 360 ALL-WAVE (15 TO 550 METERS) 7 TUBE SUPERHETERODYNE 
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Schematic circuit of a representative, reliable, moderate-priced all-wave set. 
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SERVICING PROFESSION 


(Continued from page 88) 


You be the judge—I made the money. This 
little example was not the only one; many 
others followed. If you make an effort to 
please the public, they will find it out and 
you will not have to worry about not having 
enough work. Naturally profits also increase 
when “re-hash” service calls are infrequent. 


“Don’t Take Anything for Granted” 


Another rule I would like to mention at 
this time is: Don’t take anybody’s word for 
anything. 

One time a customer brought in to the 
shop, an all-electric set, saying he could not 
get it to work and that it just came out of 
a service shop but still wouldn't “percolate.” 
I took the chassis and speaker out of the 
cabinet, set it upon the test bench and con- 
nected it all up. As the customer had packed 
the tubes in a separate box, I noticed that 
he had a complete set of new tubes and 
from a dealer whom I knew to be very care- 
ful when selling tubes to test each one out, 
and then date and guarantee them, 1 placed 
the tubes in the set, turned on the power 
and what reception I did get. The set 
worked great. The customer said: “That's 
all right but let it run awhile and then see 
what happens.” The set played about 50 
minutes and then dropped down to less than 
one-third volume and 10 minutes later 
stopped. I was surely puzzled and worked 
on the set all night. I even took every piece 
off and tested it separately and put it back 
together again. Everything would test O.K,. 
but still the set would stop operating after 
running about an hour, Along in the wee 
hours of the morning I became very provoked 
and just about tore my hair; to let a set 
get me this way was maddening! I decided 
to find the trouble if it was the last thing 
I ever did! I left the shop and went out 
to get something to eat and cool down. I 
came back and put in a new set of tubes, 
turned it on and sat down to wait out the 
hour. I sat there 2% hours and it never 
faltered ! 

I had tested each of those tubes time after 
time but did not wait until the faulty tube 
reached the break-down point, depending all 
the time upon the fact that the tubes were 
new. I went home and got aboui two hours 
sleep, went back to the shop and started 
testing tubes. I put the set of 27s in a 
pre-heater for one hour and then tested them. 
I found a bad 27. It would hold up and 
then die down, Did you ever have a like 
experience? You are not a full-fledged radio 
Service Man unless you have been dumb and 
fooled at least a half-dozen times. 

I must repeat another experience at this 
time, the moral of which I will leave entirely 
up to you, 


Write Your Own Moral To This One! 


I had a Service Man working for me who 
was an exceptionally fine technician and 
knew his stuff. A customer brought in an 
8 tube battery set from the country. This 
Service Man went over the set, repaired it 
and had it on veception test. The set worked 
well except that it did not have enough 
“C” battery on the first A.F. tube. This 
“C” battery current came from the “C” bat- 
tery through a resistor so this Service Man 
had to disconnect the set, change values in 
the resistor network and again connect the 
set back up, for trial, 

About this time the customer returned for 
his set. The Service Man stepped up to the 
customer and asked him to come over to 
the set and hear it play. The Service Man 
Started in to connect it up; one of the “B” 
hattery wires fell out of his hand across the 
“A” battery on the set binding post strip 
and—bingo! You know the rest—8 new type 
#0 and 31 tubes at $2.00, each. This Service 
Man became violently mad, jerked the wires 
off the set, slammed the set back across the 
bench, pulled out the tubes and threw them 
on the floor and jumped on them, The next 
thing I knew the customer picked up his set 
and out the door he went. About an hour 
later the Service Man moved down the road 
with his tool case. (We contend that it is 
poor practice to permit customers in the serv- 
ice shop—demonstrate the set on an outside 
counter.—EpDIToR) 
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Cap’n Henry pilots Mary Lou 
to finer radio reception 


—AND CHARTS A COURSE 
FOR EVERY RADIO LISTENER 






Charles Winningep 
as Cap'n Henry 
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THEN YOU TROT RIGHT 
OUT AFTER THIS 
REHEARSAL AND GET 


OEAR—HOLD ON A 
MINUTE. HAVE YOU 
HAD YOUR RADIO TUBES 





OF COURSE NOT, 4 































| pO You TESTED RECENTLY? + NEVER p= th aot 
SUPPOSE | DID BOTH OUR SETS ARE THOUGHT OF heer Aan 
SOMETHING OVER A YEAR OLD, YOU THAT, mae bo eeaties Tues’. 
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1T SOUNDS LIKE NEW 


THAT'S ONLY TH’ BEGINNIN', MARY LOU, 
ONLY —THE—BEE-GINNIN' OF THE GOOD 
TIMES YOU'LL HAVE. IT'S UKE BLOWIN’ TH 
WHISTLE AN’ STARTIN’ TH’ ENGINES—YOU'RE 
OFF TO A LOT OF JOY AND FUN WHEN 
YOU PUT NEW RCA TUBES IN YOUR SET 












OH, UNCLE HENRY, THANK YOU 
SO MUCH FOR THAT SUGGESTION 
TO GET NEW MICRO-SENSITIVE 
TUBES. LANNY LISTENED WITH ME 
LAST NIGHT AND EVERY PRO- 

GRAM CAME IN JUST FINE. 


























FOR THE REAL JOY OF RADIO PUT IN 
NEW RCA MICRO-SENSITIVE RADIO TUBES 


OR true-to-life reception a 

radio tube must be sensitive 
enough to pick upa microscopic 
electrical impulse—the millionth 
part ofa volt. InRCA Radio Tubes 
you will find such “Micro-Sensi- 
tive” accuracy. Have your RCA 
Radio Tube agent test your tubes 


today. Replace worn tubes only 
with radio tubes guaranteed by 
RCA Radiotron Co., Inc., to give 
these 5 big improvements: I 
Quicker Start. 2 Quieter Opera- 
tion. 3 Uniform Volume. 4 
Uniform Performance. 5 Every 
Tube is Matched. 


Cunningham RADIO 
Radiotron \= 


1934 10! 








9TO 
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ORLD-WIDE 
RECEPTION 


33 MEGOCYCLES 
TO 150 KC 





EFORP you buy any 
radio, write for big new 
FREE Midwest catalog 
. printed in four colors, It 
has helped thousands of satis- 
fied customers save from 1/38 
to % on their radios. . . by 
buying direct from the Midwest 
Laboratories. You, too, can 
make a positive saving of from 
30% to 50% by buying a Mid- 
west 16-Tube Super DeLuxe 


WITH NEW DELUXE 
AUDITORIUM TYPE 
ALL-WAVE radio at sensa- 
tionally low direct-from-la- 


SPEAKER 
boratory prices. They bring = 


broadcasts from stations 10,000 (less tubes) 
miles and more away... and give com- | 
plete wave length coverage of 9 to 2,000 a 
meters (33 megocycles to 150 KC). 
These bigger, better, more powerful, 
clearer toned, super-selective radios 
have FIVE distinct wave bands: Ultra- 
short, short, medium, broadcast and 
long . . . putting the whole world of 
radio at your finger tips. Now, listen 
in on all U. 8, programs... Canadian, police, ama- 
teur, commercial, airplane, and ship broadcasts. 

Try this Midwest radfo for 30 days before you decide. 
New four-color catalog pictures a complete line 
beautiful, artistic consoles and chassis. See for your- 
self the 40 new 1934 features that insure amazing per- 
formance, These features include: Automatic Select-O- 
and, Amplified Automatic Volume Control, 16 New 
Type Tubes, Balanced Unit Superheterodyne Circuit, 
Automatic Tone Compensation, 29 Tuned Circuits, 7 
KC Selectivity, etc. These and many additional fea- 
tures are usually found only in sets selling from $100 
to $150! Write for FREE catalog, 


AL DIRECT WITH LABORATORIES 
Increasing costs are sure to up 
result in higher radio prices To 


soon. Buy before the big 


iu 
advance—NOW !—while you 
can take advantage of Mid- “ 
west’s amazingly 


: low prices. No middlemen’s profits 
f R E E - You save from 30% to 50% 
COLOR when you buy direct from Midwest 
ae eeekem Laboratories—you get 30 days FREE 
trial-—as little as $5 down puts 
a Midwest radio in your home. (RA) 
Satisfaction guaranteed or your 
money back. 

Midwest Radic Corp. £st.1920 
Dept. 533, Cincinnati, 0., U.S.A 

Cable Address: Miraco, 

All codes 









RUSM THIS COUPON FOR 
AMATING 30-DAY FREE TRIAL 
OFFLK AND NEW 1034 CATALOG 


MIDWEST RADIO CORP., Aoen $s! 
iy 


ep ake 
Cincinnati, Ohio, Extra Money 
Without obligation on my part send 
me your new FREE 1934 catalog, and 
complete details of your liberal 30- 
day FREE trial offer. This is NOT 
an order, 
Narne. 
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The only reason I relate these experiences 
has been to point out faulty procedure and 
profitable methods to operate a radio shop 
instead of making a set of “do and don’t” 
rules, Some of these experiences happened 
in the “old” days, but they still happen today. 


Purchasing Test Equipment 


Concerning service test equipment, thank 
goodness the test equipment of today has 
changed to incorporate basic designs, and 
the new instruments of today will be with 
us for a year or two at least. I strongly 
advise the Service Man to charge enough 
for his work so that he can take a small 
percentage from the earnings of each job to 
be applied to the purchase of new test equip- 
ment, tools and machinery so as to enable 
him to keep up-to-date in his shop. This 
is the only way to make headway and keep 
abreast of the times, 

There is a definite ratio between the earn- 
ing power of the radio shop to the class 
and expense of test instruments to purchase ; 
there are very few occasions when a very 
expensive test instrument would be justified, 
That is, supposing there was available some 
complicated laboratory test instrument al- 
most superhuman in operation which would 
enable you to make much quicker and more 
accurate analyses, and the use of which 
would cut in half your cost of time to per- 
form certain repair jobs in a shop running 
a fairly heavy amount of work; under these 
conditions you could pay out the cost of this 
test equipment in, say, 2 years time—for 
this instrument would commence to pay back 
right from the start of its use. You would 
be justified in purchasing it. However, your 
shop would certainly have to prove this in- 
strument was needed very greatly. 

Let’s go into this subject from the angle 
of elements and compare radio sets with 
other commercial machinery. To the writer, 
radio is a very fascinating subject because 
of these elements, When you purchase an 
automobile and you fill up with gas and oil 
you are most likely to get to the place where 
you will want to go without an outside ele- 
ment preventing you. However, with a ra- 
dio set, you set it up, put in the tubes, and 
turn on the power—but, you can’t say to 
yourself, “I am going to tune in on such- 
and-such station a fairly good distance away.” 
You don’t know, you merely hope that you 
will get this station, yet the set is mechani- 
cally perfect, electrically perfect and will 
operate—except for the variable elements 
which enter into reception. Such elements as 
fading, man-made static, poor reception due 
to daily changes in reception conditions, elec- 
trical storms, power line variations, and sta- 
tion congestion, will be encountered. 

Let me give an example concerning how 
actual proof that a device will work plays 
an important part in successfully operating 
a service station. I worked in a motor re- 
winding shop and when a motor came in to 
be rewound, after having burned up, we 
would rewind it and put it on a _ horse- 
power test. We would insert our ammeters 
and voltmeters on the power supply lines. 
Then we would put a pulley on the motor 
and apply the various springs and weights 
to this pulley. This would register the 
horsepower being applied with the motor un- 
der test and we would compute our power 
applied, against the power the motor de- 
livered, and would have a fair idea that 
the efficiency of this motor was exactly as 
specified on the name plate on this motor. 
The customer was then entirely satisfied. 





Test-Instrument Inventors, 
Please Note! 


Now supposing that in our radio repair 
work we had some kind of a moderate priced 
instrument, simple to operate that we could 
similarly make tests with. Such as a tube 
adapter that would measure the “gain per 
tube per stage” and compute against the 
manufacturers data sheets that he would 
supply. How much better we could render 
our service and what a satisfaction the cus- 
tomer would feel. The writer may have en- 
tirely the wrong idea but would like to see 
comments from other Service Men in the 
field. (Editor’s note: An instrument for the 
Service Man which will permit gauging a 
receiver’s efficiency was described in the 
July, 1934 issue of Rapio-Crart, in the ar- 
ticle entitled, “A Set Sensitivity Tester.’’) 
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Now about “side lines’ to the service 
shop. The addition of side lines to the radio 
service shop entirely depends upon the size 
of your community, At the present writing a 
radio shop taking care of the following: radio 
sets, automobile receivers, public address 
systems and office call systems, has pretty 
near enough work to keep a corps of expert 
specialists busy. However, the very nature 
of the electrical work required in radio serv- 
icing, the type of equipment and tools used, 
besides his natural training, make the Sery- 
ice Man very adaptable to the varied de- 
mands in efficiently servicing electrical house- 
hold appliances of all types, including vacuum 
sweepers, mixers and ultra-violet ray equip- 
ment. There will be a little extra study re- 
quired to fit the Service Man to this appli- 
ance field; however, not all Service Men will 
care to do this kind of work, So, with the 
advent of air conditioning, refrigeration, elec- 
trically-operated furnaces and oil burners, 
or any combination of the above, desirable 
field work is now available to sustain your 
repair shop if there is not sufficient radio 
work obtainable. In concluding this treatise 
I would like to deal with the subject of ob- 
taining new customers, 


Obtaining New Customers 


Never will I forget an article I read about 
a college professor addressing a class of 
graduating medical students who were to en- 
ter the field of battling for a life’s existence, 
The professor did not go into a lengthy and 
eloquent speech of what the medical field 
was or had been, But as he took the floor, 
he spoke with a sharp commanding voice, 
“Graduates, to each and every one of you, 
the best thing I know of for you men to do 
is to take an agency for some insurance line, 
book agency, magazine subscription agency, 
or piano agency and go out and sell your 
wares to the public. Take a whole year off 
and go from place to place selling. I know 
of no more fitting training and experience 
than this will afford you when you come back 
to follow your profession and open up your 
practice, because when you open up your 
office and hang up your shingle, you will 
have ever before you the art of selling your 
services, since you must sell yourself to 
the public, before you can sell your services.” 
How well this applies to the Service Man 
who intends to open up a radio service shop 
who must continually sell himself in order 
to sell his services! A little study on sales- 
manship will certainly pay big returns, 

Now that the radio field has public address 
systems and small inter-office call systems, 
there is no reason why many new customers 
cannot be added. With a little study and 
planning, this will open up a nice field for 
future business. There are a lot of places 
where the inter-office call system can be put 
to use, Such installations are not very ex- 
pensive, but will require salesmanship and 
some pioneering in order to get this type 
of business started, The field for P.A, sys- 
tems to be used in show window demonstra- 
tions is another place where new customers 
may be added. Public dance halls consti- 
tute another field where P.A. systems find 
valuable use, 
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Save Your OLp Tcse Tester 
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cap connection in Fig. 1, page 602, in the 
April, 1934 Rapro-Crarr, 
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BUD'S 


FOR IN OR OUTDOOR USE 
Try 


Sound Equipment 


NEW PORTABLE 
P. A. SYSTEM @ 


BUD 


R FIVE DAYS 


ABSOLUTELY FREE! 


You’ve wished for it! You’ve needed it! You’ve asked for 
it! Here it is! A brand new, highly efficient, powerful port- 
able P. A. system for BOTH IN AND OUTDOOR USE! 
Think of it! A portable P. A. system which features, as 
standard equipment, a high quality condenser micro- 
phone! With this new system you can cover a large sized 
theatre or a 2,500 outdoor gathering. Speakers are mounted 
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line of laboratory-built sound equipment. 
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SURGICAL ROOM SOUND 
INSTALLATIONS 


(Continued from page 78) 


and, (5) the control cabinet. These factors 
are described in greater detail as follows. 
The soft-rubber casing, which measures 


1% ins. in dia., fits over the microphone and 
is provided as a guard to prevent the noise 
of cloth rubbing against the microphone. 
(Carrying the jack and plug assembly in the 
pocket is another aid to quiet operation by 
preventing mechanical vibration being trans- 
mitted through the cord to the microphone.) 

The diaphragm of the surgeon's microphone 
is made of thin aluminum; it is conical in 
shape in order to provide sufficient rigidity. 
Impregnated paper rings which support the 
edge of the diaphragm also provide a degree 
of damping to reduce resonance and so in- 
sure a sufficiently flat response characteristic 
over the normal voice-frequency range. 

The carbon chamber is completely filled in 
order to render negligible any noise that 
might result from shifting of the carbon 
eranules when the microphone is jarred or 
moved about, Electrical connection to the 
carbon granules is made through two sta- 
tionary, circular electrodes insulated from 
each other by a ceramic barrier, the carbon 
granules being insulated from the diaphragm 
by a coat of phenol varnish. A grid in the 
front of the microphone protects the dia- 
phragm from injury, 

A fixed condenser shunts the two leads to 
the microphone, on the microphone side of 
the connection plug at the end of a 2 ft. 
length of twin-conductor cord. This con- 
denser absorbs voltage surges which other- 
wise would tend to are across the carbon 
granules, causing them to cohere, when the 
plug is disconnected from the jack. 

Between the microphone and the rack-and- 
panel amplifier equipment there is interposed 
# control cabinet. This instrument provides 
means for suplying the 12 V. required by the 
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microphone, for suppressing clicks when the 
microphone is switched in and out of circuit, 
and for altering the acoustic characteristics 
to compensate for the conditions under which 
the surgeon’s microphone must operate, for, 
in this service, the device picks up sound 
that is rich in low frequencies, If unattenu- 
ated, this would result in deep, unnatural 
reproduction, 

The march of time is thus shown to have 
encompassed one more essential field of op- 
eration for the vacuum tube and its associ- 
ated equipment. (The engineering and in- 
stallation of the Western Electric system at 
the Institute of Ophthalmology were the work 
of the Graybar Electric Co., Inc., in associa- 
tion with James O. Oliver & Co., Inc.) 


BROADCASTING GUIDES 
AIRPLANES 


(Continued from page 81) 


within one-half 


of one percent, to ensure 
equal voltages to the rectifiers, Resistor R4 
is added to guard against changes in the 
resistance of the rectifiers themselves, al- 


though it reduces somewhat 
of the device. 

Units R5 and R6 are biasing resistors; R7 
provides a grid return for the first R.F. am- 
plifier, V3. 

The output of the radio receiver is applied 
to the rectifiers through the output trans- 
former, T2, thus allowing the rectifiers to 
operate as the output switching device, in 
addition to grounding alternately the ends of 
the loop antenna. 

It will be observed from the diagram that 
the rectifier which draws current has a mo- 
mentary low resistance to ground, cutting off 
the other rectifier, which then has high re- 
sistance to ground. When the phase of the 
applied voltage is reversed, the first rectifier 
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is cut off and the second draws current, and 
the grounding point of the antenna is re- 
versed about its center point. 


Radio Solves Many Problems 


Careful] analysis of this brief description 
brings to light some of the less obvious, but 
extremely important characteristics of this 
unique radio direction finder, It has no mov- 
ing parts to get out of order, The phasing 
of currents is accomplished automatically, It 
is non-ambiguous, Le., it gives only one true 
course, with accuracy in the order of one 
degree. It operates on both modulated and 
non-modulated radio waves without destroy- 
ing the characteristics of the received sig- 
nals. Last but not least, its design makes 
it possible to use it as a unit in conjunction 
with any standard radio receiver, 

The last obstacles to thorough practica 
bility of private flying are being rapidly sur- 
mounted by wider use of radio, and the alert 
radio man will do well to acquaint himself 
with this next great industry, The country 
is ripe for privately owned airplanes, reason- 
ably independent of weather. And radio is 
destined to play a greater and greater role 


in aviation, 
= 
THE RADIO “CHUKKER" 


This is the name which has been given to 
a unique servicing chart, which presents in 
convenient form the recommended charges 
for almost the entire gamut of service opera- 
tions in connection with the repair of faulty 
sets. 

The “Radio Chukker,” which was compiled 
by Paul G. Freed, of Freed’s Radio Co., Is 
available, for a small sum, as a heavy Bris- 
tol-board card suitable for wall mounting. 

Note that in addition to furnishing rec- 
ommended fees, this card also speeds service 
by indicating the probable sources of trouble 
in most sets, provided the symptoms are 
known, 
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A "SYNTRONIC" ORGAN 


(Continued from page 77) 

thetic electronic organ itself, it will be neces- 
sary to say a word regarding the preparation 
of the various important features of the 
instrument, such as tone synthesis, prepara- 
tion of the sound films, etc. In Fig. Ba 
musician is shown performing before the 
studio microphone, which has electrical con- 
nection to the visual wave indicating device 
shown at the left. This device is provided 
for the purpose of projecting on its visor 
screen, the wave forms of the sounds which 
are picked up by the microphone. (See ‘Or- 
chestra Volume _ Indicator,” Rapro-Crart, 
June 1934, pg. 711.) These sounds may be 
speech, music, or the effects created by 
special sound producing devices or musical 
instruments. It is the duty of the drafts- 
man and calculator shown seated at the 
drawing board, to make linear graphs of the 
wave forms of the sound waves which are 
visualized on the wave indicating device, 
When it is necessary, the wave forms are 
modulated or synthesized in graphs, in order 
to conform with certain requirements or to 
overcome any unpleasant interferences such 
as harshness, poor clarity of tone, undesir- 
able general tone quality, ete., for ensuring 
more perfect reproduction. From the final 
wave patterns, which have been calculated 
in the graphs, the mechanic, shown at right, 
produces sound wave-bearing cams, with the 
aid of a micrometer wave transferring device. 
The sound waves are cut into the peripheries 
of the cams with great precision, since it is 
purely by mathematical calculation. These 
cams are made of light opaque material which 
is easily handled for taking on any peripherial 
outline, regardless of how fine or intricate 
the characteristics of the wave patterns are. 
The enlarging device, at right of this illus- 
tration, is provided for the purpose of magni- 
fying sound patterns of these ‘‘quality” films, 
of which more will be said later, 


Simulating Notes or “Pitch” 
It will be made more apparent later in this 
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article, Just how the quality and pitch films 
of this instrument are utilized. In the pro- 
duction of pitch films, the Eremeeff universal 
recorder, shown in Fig. C, plays an important 
part. A number, 8 at one time, to be exact, 
of the afore-mentioned wave-bearing cams are 
installed in the recorder, where they revolve 
at predetermined speeds in the path of the 
variable-intensity light sources that are placed 
just behind the wall in which the shafts of 
the cams are journalled, The wave-bearing 
cams act as light choppers, and each revolves 
at a predetermined speed, which is just twice 
as great as the one before it. That is to say, 
if the first cam revolves 20 times per minute, 
the second cam revolves 40 times, the third 
revolves 80 times, the fourth revolves 160 
times, etc, each cam chopping a light beam 
at such a number of times that it produces 
a “pitch track” on a running raw film, seen 
in the foreground, at a predetermined repre- 
sentative frequency, 

Beginning with the note A (27.5 cycles per 
second), and ending at the note C (4,185.08 
cycles), every frequency of a musical scale 
is recorded on the pitch film, due to the dis- 
placement which takes place in the flicker 
cabinet, of which the wave-bearing cams are 
a part. As I have said, there are 8 pitch 
tracks recorded at one time, each track repre- 
senting a frequency which is one octave 
higher than the frequency represented by the 
preceding pitch track. However, on the raw 
film, space is left between the 8 simultane- 
ously recorded pitch tracks, which is large 
enough for 11 more _acks, in order that each 
track may represent its own frequency, to 
produce the remaining notes of a musical 
scale, The device is known as a “universal” 
recorder since it is very pliable, being cap- 
able of producing wave patterns representing 
sound and music of any desired tone quality, 
pitch, and volume. The recorder, of course, 
is also provided for producing quality waves 
as well as pitch tracks, 

The pitch tracks are composed of numerous 
repeating uniform slits or apertures, which 
are produced by cams of such shape, that 
light is permitted to pass through their open- 


RADIO-CRAFT for 


ings for predetermined periods of time, allow- 
ing a definite amount of light to pass. The 
flicker cabinet is displaced by a novel adjust- 
ing means, and functions with the assistance 
of a micrometer indicating device, so that 
the amount of movement is gauged by de- 
grees, representing small fractions of a meas- 
uring unit. 


Simulating Tones or “Quality” 


The method of producing quality films is 
similar to that of the pitch films. However, 
in the former, cams with predetermined wave 
patterns cut into the peripheries, as described, 
are revolved in the path of the light beams 
projected on the running raw film, Of course, 
the quality tracks are produced at prede- 
termined frequencies, to correspond to the 
frequencies of the pitch tracks. Infinite num- 
bers of different tone quality patterns are 
cut into the wave cams, and anyone who is 
skilled in the science of musical sounds un- 
derstands that every sound of any descrip- 
tion has its own peculiar wave form char- 
acteristics, (See “The ‘Polytone,’” Rapto- 
CraFr, May 1954, pg. 657; also, “The Radio 
Organ of a Trillion Tones,” January 1951, 
pg. 402; and, “Drafting Musical Composi- 
tions,” September 1932, insert pg. -192-B.) 

The quality films are recorded in divided 
sections, for producing “masks.” When these 
quality masks are placed in the electronic 
organ, they are selectively shifted to desired 
positions for choice in the variety of tone 
qualities. The frequencies of the quality 
tracks are determined by the length of each 
repeating wave form, and the frequency of 
the pitch tracks are determined by the size 
of the space between the pitch slits. 


Two Manuals 


The electronic organ which is described in 
this article, has two manuals, Each manual 
has its own self-contained sound producing 
unit, Each unit contains one pitch film and 
one quality mask, the latter having any pre- 
determined number of divisions which con- 
tain different quality patterns as described. 
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The pitch film is in the form of an end- 
less running belt, which is so spliced, with 
the aid of microscopic magnification, that the 
pitch tracks are matched, to avoid any extra 
parasitic noise resulting from poorly matched 
pitch tracks. The quality mask, however, 
is not run as an endless belt in this particular 
instrument, but rolls over two cylindrical 
rollers, either by manual adjustment, or by 
motor. An indicator, which shows the quality 
selected is also provided, and by referring to 
Fig. A, the indicator can be seen in the 
front of the electronic organ. 

The enlarger shown to the right, Fig. B, 
is provided for suitably magnifying the size 
of the quality masks, for such occasions when 
a wider mask is more desirable. When it is 
necessary to have more accurate reproduction 
of tone, a wider mask is used to advantage. 
This also permits of employing larger light 
shutters, which will be explained later. 

The inventor of this electronic organ, Ivan 
Eremeeff, is shown in Fig. C, beside the uni- 
versal recorder. 


Broadcast-Studio Syntronic Organ 


In Fig. 1 there is represented the electronic 
musical system which is the basis of the elec- 
tronic organ. built for broadcast studios, The 
pitch film, a, is shown riding on several 
padded rollers with the aid of an induction 
motor drive, which is brushless for the pur- 
pose of avoiding the creation of any unneces- 
sary parasitic noises. The motor is provided 
with speed contrélling means for regulating 
the rate of travel of the pitch film for main- 
taining the note A in the International pitch, 
440 cycles per second. The quality mask, b, 
is divided into sections, so that it may be 
retarded or advanced to predetermined posi- 
tions by means of the manually operated or 
motorized lever, c, which shifts the mask 
into position with the aid of the push and 
pull gearing system shown. Said mask shift- 
ing is accomplished automatically by the 
aid of the motor drive, d. 

The system operates as follows: light from 
the sources, e, which are in the form of 
several lamps of predetermined intensities 
for the correct light distribution for the dif- 
ferent frequencies of a musical scale, is pro- 
jected through a _ selected portion of the 
quality mask and through the variable trans- 
lucency disc, f, which, with the aid of the 
co-operative pedal shown, controls the volume 
of the output, by regulating the intensity of 
the light passing into the lens shown, From 
thence, the light passes through the variable 
translucency disc, yg, which, by the assistance 
of its co-operative pedal, produces a variable- 
speed tremolo effect, Finally, the light falls 
on the running pitch film, a, in such a man- 
ner that when any predetermined key of the 
keyboard shown, is depressed, a light shutter, 


as h, is raised, allowing a slit of light to 
pass through the quality mask and fall on 


one pitch track of the film, a, the frequency 
represented by that pitch track being equiva- 
lent to the frequency of the musical tone 
denoted by the predetermined key which was 
depressed, The light shutters, h, ride in the 
spacers of the diminishing rollers, i, which 
revolve at predetermined speeds in the direc- 
tion which carries the light shutters down- 
ward to their resting position. This arrange- 
ment, for producing diminishing effects in the 
tones, also permits of producing staccato 
effects. 


The “Sound Effects” Shutters 


Each light shutter is provided with a 
spring attachment, which will be made more 
apparent when reference is made to the com- 
plete assembly unit which will be described 
later. The springs, when held at a tension, 
tend to press the light shutters against the 
diminisher rollers in such a manner that 
the rollers carry the shutters to their original 
positions for the purpose of permitting the 
musical tones to “fade away.” However, 
when the tension of the springs is released, 
the shutters are free and, after a key is 
depressed, the co-operative shutter drops by 
its own weight to its resting position, This 
permits of producing quick, short tones which 
compare to staccato tones produced on a 
piano. 

Also, the diminishing device produces 
effects which are similar to the sustained 
tones produced by holding the pressure on a 
Piano key, but, of course, the speed of the 
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diminishing in the electronic organ is ad- 
justable, by the aid of the pedal which is 
shown having connection to the main shaft 
of the diminisher, by the slipping clutch 
which controls the speed of the induction 
motor drive illustrated. 


These musical effects, such as diminishing, | 


tremolo, volume control, ete., are accomplished 
without causing any interference to the gen- 


eral tone quality which is produced at the | 


time. 
The shaft of the lower roller of the quality 
mask, b, is provided with an indicator which 


has graduated degrees for the purpose of 
pointing out to the operator the quality 


selected, 


After the light has been modulated | 


as desired, it falls on the photo-sensitive ele- | 


ment behind the running pitch film, a, 
Signals are then transmitted to an ampli- 
fying system, which includes a mixing ele- 
ment and a required number of reproducers 
of various frequency ranges. These loud- 
speakers may be housed in the organ console, 
or may be placed at any distance from the 
source of sound. For example, in broadcast 
work, if it is desired to broadcast the elec- 


tronic music, one line from the power ampli- | 
fier is sent to the control room, from whence | 


it is broadcast. Another line may be sent 
to a reproducer or several reproducers which 
are placed in an auditorium in which great 
numbers of listeners are able to hear the 
output. For a small group of listeners, the 


loudspeaker which is housed in the console | 


is sufficient. 


Commercial-Type Syntronic Organ 


Figure 2 illustrates a single unit of a 
commercial assembly, which includes  key- 
board, pedals, motors, etc., as shown in Fig. 
2. The film, a, is shown riding over the 
padded rollers with the aid of an induction 
motor, at predetermined controllable speeds, 
One of said rollers has spring attachments 
for providing suitable tension to the running 
film. The gearing arrangement shown in 
Fig. 2, for driving the film a was not included 
in Fig. 1, for the sake of simplicity. The 
quality mask b, seen in the foreground, is 
wound on rollers which have push and pull 
gearing with the aid of the shaft of lever c, 
by which selective sections of the 
mask are shifted in the path of the light 
originating in the light sources e, As previ- 
ously mentioned, the quality mask may be ad- 
justed by hand, or may be operated auto- 
matically with the aid of an induction motor, 

In Fig. E, the light shutters, h, and their 
cooperative diminishing rollers are shown to 
greater advantage. There are 88 light shutters, 
and, of course, 88 spacers in the diminisher 
rollers, i, Each roller to the shaft of an 
induction motor whose speed is controlled by 
the adjusting means, j. The lever, k, con- 
trols the speed of the induction motor which 
drives the gears of the rollers driving the 
pitch film, a. 

The shutters, h, are held at a_ tension 
against the diminisher rollers by means of 
springs, not shown, which connect said shut- 
ters to the frame, 1. When it is desired to 
operate the diminishing apparatus, the lever 
m, which controls the eccentrics as n, is 
turned in such a direction that the eccentrics 
press the frame backward, causing the springs 
to become tense, thus pressing the light shut- 
ters against the diminisher rollers in such a 
manner that they follow the movement of 
the rollers, and thus, the tones are given a 
sustained effect. The staccato action has 
been described with reference to Fig. 1, 


Manual Adjustments 


In the illustration of the organ in the con- | 


sole, shown in Fig. A, the various adjusting 
means such as the device, j, the lever, k, the 
lever, c, and the lever, m, can be recognized 


protruding from the front and sides. Of 
course, since the organ console houses two 
individual units, there are two of each of 
the above-mentioned adjusting means, 


While the parts of Fig. 2 are the same as 
those shown in Fig, 1, the tremolo-producing 
device is shown with a slight change. In 
Fig. 1, the variable translucency disc, 4g, 
which revolves in the path of light originat- 
ing in e, is controlled by the tremolo pedal 
shown. However, in Fig. 2, the tremolo 
pedal is provided for the purpose of dipping 
the disc, g, into the light beam, while the 
manually operated knob shown is provided 
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for the purpose of controlling the revolutions 
of the motor which revolves the tremolo disc. 
However, the principle and the result is the 
same, Behind the lens is shown the variable 
translucency disc whose purpose it is to 
control the volume, 

Behind the running pitch film, a, the photo- 
sensitive element is shown harbored in a 
metal tube casing, which has an aperture 
which is just large enough to expose the 
cathode plate of the photo-sensitive element. 
There are 88 light shutters and 88 keys 
in each keyboard, each shutter having connec- 
tion to its own cooperative key by means of 
a flexible ribbon which runs over suitable, 
very small rollers. Naturally, at the pressure 
of the key, its cooperative light shutter is 
lifted. The degree of lift of each individual 
shutter is controlled so that each frequency 
of the musical scale has its own predetermined 
intensity which is gauged according to the 
law of intensity control in a musical scale, 
known to those in the piano tuning profes- 
sion. 

The intensities of the light sources, such 
as e, are also regulated, in order that certain 
frequencies are permitted to have more light. 
It can be seen that the aperture in the lamp 
housing is larger at one end than at the 
other, for the purpose of allowing a pre- 
determined degree of light to pass, 


A Syntronic-Organ “Orchestra” 


At the present writing, plans are being 
discussed with a view to a symphony or- 
chestra which is composed exclusively of 
electronic organs, of which there will be 
about 35. These instruments are designed to 
be portable and compact, and will utilize the 
synthetic wave films as described, for the 
production of various types of music, such 
as produced by ordinary well-known musical 
instruments as the violin, the flute, the clar- 
inet, piccolo, ete., and also music the timbre 
or tone of which has not been heard before! 

In such an orchestra, tie individual in- 
struments will, at specified intervals, play 
with definite qualities. When it is required 
that the quality be changed, the individual 
instruments themselves will take on, selec- 
tively, an entirely new and different tone. 


The tonal effects, such as the tremolo, 
which produces a rapid or slow fluttering 
reiteration of the tones, the diminishing or 
“fading away” of the tones after the per- 
former's fingers have left the keys, the volume 
control, and the effects produced by the 
manner of key attack, are all controlled and 
varied by the individual touch of the artist. 
That is to say, the player must be an artist, 
since, in any symphonic music, the many in- 
tricacies of music modulation must be com- 
pletely understood by each participant. 


A New Musical Technique 


The electronic organs permit of the finest 
musical control and expression, due to those 
devices which change the musical effects as 
well as to the many qualities which can be 
had from the quality masks. 

Each instrument has its own output wiring, 
and in an orchestra composed of electronic 
organs, there is connection to a common line 
which feeds a centralized mixer. The or- 
chestra leader will have control over the out- 
put of all the instruments by means of regu- 
lating the mixer, so that the tones are mixed 
and altered if necessary before entering the 
line feeding the loudspeaker system, 

For the purpose of “silent practice,” each 
artist will be supplied with earphones, so 
that he is the only person who is able to 
hear the output of his own instrument, at 
times when he does not wish to disturb others. 


Fig. D 


Figure D shows how sound waves are ana- 
lyzed, synthesized, and prepared for being 
photographed on pitch and quality films for 
the electronic organ. Wave forms are studied 
under a microscope, sorted and selected, and 
drawn up in graphs for synthesis. The final 
drawings of the wave patterns, which are to 
be utilized in the organ, are obtained only 
after all corrections, additions, and altera- 
tions have been made, In the background of 
the photograph can be seen a plate of wave- 
bearing cams into whose peripheries the 
wave forms are cut in preparation for place- 
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ALL-WAVE ANTENNAS 


(Continued from page 85) 
high-quality ceramic), T, as shown in Fig, B. 

In Fig. B is shown the complete kit of 
components that comprise the system shown 
in Fig. 3A, as follows: 15. transposition 
blocks (sufficient for an 18 ft. transmission 
line); 8 strain insulators; 1 “universal” all- 
wave coupling unit; 100 ft. No. 18 stranded 
wire; and, 50 ft. No. 14 stranded wire. The 
No, 18 wire is used for the lead-in, The No, 
14 wire is used for the horizontal dipoles, 
for very short wavelengths, However, several 
lengths of this wire will be required if the 
manufacturer’s recommendation is to be fol- 
lowed for an all-wave antenna; the total 
horizontal length then would be 156 ft. 2 
ins., (allowing for the central strain insu- 
lator), or 78 ft. per section, X. 

Run the horizontal wires northwest and 
southeast. Transmission-line terminals 1 and 
2 may be connected to the “Ant.” and “Gnd,” 
posts of most radio sets, after removing the 
ground wire in order to maintain balanced 
operation of the antenna and lead-in system. 
If lack of a ground connection results in 
circuit osciHation or increased hum it will 
be necessary to use a coupling or impedance- 
matching transformer. It is recommended 
that a manufactured unit be used; however, 
in Fig. 3A construction data is furnished for 
the experimenter. 

Still another, but less desirable method of 
connecting the transmission line to the radio 
set utilizes two 400 ohm, 1 W. resistors. 
One connects in series with the transmission- 
line connection to the “Ant.” post of the 
radio set, and the other connects in series 
with the transmission-line lead to the “Gnd.” 
post; the ground wire may then be connected 
to the “Gnd.” post of the radio set, 


Lightning Arresters 


It is advisable to use a lightning arrester 
with any type of antenna. Those designed 
for use with a doublet antenna are provided 
with a center-tap which is to be connected 
directly to a good outside ground (if pos- 
sible), the remaining two ends being con- 
nected to the two terminals of the transmis- 
sion line, where they connect to the radio 
set or any coupling unit. 

This manner of connecting a doublet-an- 
tenna lightning arrester unit is clearly shown 
in Fig. 3B. This figure also illustrates the 
manner of connecting a tunable coupling unit, 
for matching the low-impedance R.F. trans- 
mission line to the radio set, as well as for 
several other purposes, 

Why a “tunable” coupling transformer? 
Well, here’s the story. 


The Tunable Coupling Transformer 

Any fixed coupling device is a compromise, 
for, the noise-reducing properties of a trans- 
mission line depends upon maintaining it in 
perfect electrical balance, and grounding one 
end of the secondary, as shown in Fig. 3A, 
tends to unbalance it. 

The variable condenser, C, in the coupling 
unit illustrated in Fig. 3B, however, consti- 
tutes part of the transmission line and thus 
enables the operator to keep the line in 
perfect balance. Result: noise pick-up may 
be completely balanced out at all times. This 
balance, or matching of one side of the 
transmission line with the other may be se- 
cured at any time, regardless of the coupling 
between the transmission line and the radio 
set as secured by adjustment of the setting 
of coil L. 

Greater selectivity, without loss of sensi- 
tivity, is obtained by correctly adjusting the 
position of the coupling coil, L. A metal 
shield can enclose the entire tunable coupling 
unit, including the lightning arresters shown 
in the figure, 

The advantage of the tunable coupler is 
more apparent at the shorter wavelengths 
where it is most efficient. The loss which 
it oceasions on the broadcast wavelengths may 
be compensated by turning up the volume 
control on the radio set. 

While it will usually be most convenient 
and desirable to terminate the actual trans- 
position line outside of the building—gener- 
ally at a window very close to the receiver— 
there is no reason why the transposed leads 
cannot be continued within the house. While 
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the high-frequency current carried by the 
transmission line is not in a form which can 
be effectively radiated, and losses occasioned 
by nearby objects are less serious than those 
which would result in the case of an ordinary 
lead-in, it is desirable to take the usual 
precautions. 


That is, keep the lead-in as far as possible | 


from parallel flat metal surfaces such as 
gutters, etc. It can be braced where neces- 
sary by well-insulated guys or stand-off in- 
sulators, This is not so important, however, 
as with an ordinary lead-in, as swinging of 
the transmission line will have a negligible 
effect on tuning. Inside the building there 
is no reason why the transposed lead cannot 
be run flat against the wall for short dis- 
taraces, providing it is not near steel girders, 
ete, 
All-Wave, “Transposition-Cable” 

(4) Doublet With Transposition - Cable 
Lead-in and No Impedance-Matching Trans- 
former. Although the transposed lead-in 
utilizing special ceramic transposition blocks, 
as described in connection with Fig. SA, is a 
“swell” proposition for the chap who can't 
sleep unless he has “the best,” the antenna 
set-up shown in Figs. 4 and C is considerably 
less expensive and complicated, and will have 
greater appeal to “you and me.” 

The all-wave antenna kit illustrated in 
Fig. C 
proximately 45 ft, stranded No, 18 antenna 
wire; 35 ft. special twin-conductor, gum 
rubber covered “transposition-cable,” the two 
leads of which are twisted, or “transposed” 
every 9 ins.; 3 high-quality ceramic strain 
insulators; 1 stand-off insulator; 2 nail-it 
glazed porcelain knobs, and 1 unglazed por- 
celain lead-in tube. 

For those Service Men who are always 
in a hurry, the kit illustrated in Figs. 4 and 
C will have especially strong appeal, for it 
may be installed in a “jiffy.” The stand-off 
insulator should be so positioned that the 
lead-in, if swayed by wind, will not rub 
against the side of the house or the roof, 
Remove about 6 ins, of the transposition- 
cable gum rubber covering and spread the 
two conductors, connecting them to the two 
sections of the doublet as shown in Fig, 4. 
Be sure to tape, first with friction tape and 
then with rubber tape, the open juncture of 
the cable bifurcation, The white lead of 
this cable connects to the “Ant.” post of the 
radio set, and the black lead to “Gnd.”, 
although in some instances it may be advis- 
able to reverse these two connections, 

It is especially interesting to note that an 
impedance-matching transformer is not_ re- 
quired with this all-wave “transposition- 
cable” type of transposed R.F, transmission 
line, yet, a ground may be connected di- 
rectly to the “Gnd.” post of the radio set. 

By resonating the antenna for most effec- 
tive reception of the shorter wavelengths, 
generally “flat” sensitivity is obtained, in 
many instances. This is due to the increase 
in sensitivity, with an increase in wavelength 
of the average radio set. 


Adding An “Anti-Noise” Lead-In to the 
Inverted-L Antenna 

(5) Inverted-L or T-Type, With Trans- 
position-Cable Lead-In and No Impedance- 
Matching Transformer, 

For the technician who would like to use 
the inverted-L type antenna discussed in con- 
nection with Fig. 2, or its companion, the 
T-type, but who cannot quite make the grade 
because of excessive local-interference pick-up 
by the lead-in portion of the antenna system, 
the arrangement shown in Fig. 5 is recom- 
mended. 

This design utilizes the ‘“transposition- 
cable” mentioned in connection with Fig, 4, 
but does so in a somewhat novel manner, 

One of the two conductors in the cable is 
connected either to the end of the inverted-L 
which points in the direction from which it 
is desired to receive most stations, or to the 
center of the T-type antenna, as shown. The 
unused end, and also the open juncture of the 
two leads should be well taped. The remain- 
ing two ends connect to the radio set and 
its ground connection; reverse the two trans- 
position-cable connections to the set to de- 
termine which is best. 

This “anti-noise lead-in” may be run from 
the flat-top, down the side of the building, 
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and better tube testers: the 
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These improved testers are character- 
ized by many unusual and outstand- 
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tion of tube tester performance. They 
are so simply designed that anyone, 
without experience, can operate and 
understand them. 


These testers incorporate a 3!/2" Triplett 
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“good” or “poor.” No longer need you 
reassure skeptical customers as to the worth 
of tubes that you are testing for them. 


A line voltage control A.C. meter is incor- 
porated. Cathode and grid shorts are also 
tested. A simple push button provides 
two-plate current readings for determining 
the worth and conductance of all types of 
new and old tubes. 


Your Jobber Can Supply You 


- -. with the No. 421 (counter tester) at 
the dealer’s net price of $24.00—and with 
the No. 422 (portable tester), at the dealer’s 
net price of $25.50. These testers come in 
a beautiful quarter-sawed oak case. 
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right through an area of strong man-made 
interference, and continue on to a radio set 
400 or 500 ft. away, if necessary, with excel- 
lent efficiency as regards maintaining good 
signal strength and a high signal-to-noise 
ratio. 


A Combination Inverted-L and Anti- 
Noise Doublet Antenna System 
(6) Doublet With Twisted-Pair Lead-In 

and Broadcast — Short- Wave Change - Over 
Switch. For best all-around radio reception 
on short waves as well as long, under average 
conditions in a district that is not too plenti- 
fully supplied with skyscrapers and static- 
producing machinery, the standard single- 
wire antenna, correctly installed, will give 
an excellent account of itself, as previously 
stated, 

The aerial proper, exclusive of lead-in, is 
tuned so that it responds to the frequency 
ranges in which maximum sensitivity is de- 
sired. [For short-wave reception this happens 
to be the 25 and 49 meter ranges. A length 
of exactly 20% ft. for each leg of the antenna 
gives the correct tuning effect. 

Preventing “Noise Pick-up” 

When interference is not extreme, trans- 
position-cable may be used. Or, “in a pinch,” 
ordinary twisted lamp cord may be used for 
the lead-in. However, where the interference 
is very great, armored-cable BX wire should 
be used. Cables of this type have been run 
for distances up to 500 ft., with practically 
no reduction in signal strength—by actual 
comparison, 

It is extremely important, in most in- 
stances, to insulate the armored cable for the 
length of its run so that it cannot ground, 
but remains “floating,” or unconnected to 
either lead or the ground. 

If excessive interference pick-up is still 
noted, it is probable that the flat-top portion 
of the antenna is to blame. Consequently, 
it may be necessary to place the antenna on 
another building in order to take it out of 
the zone of interference, running only the 
shielded lead-in through this area. 

A switch is shown in Fig. 6 to permit the 
set owner to select either a doublet antenna 
and transposed lead-in arrangement, for noise- 
free, directive, resonant reception of short 
wavelengths, or a_type-T antenna = and 
ground, single-conductor (equivalent) lead-in, 
for semi-directive and efficient reception of 
broadcast wavelengths, 

In general, a shielded lead-in or a_ trans- 
mission line lead-in with transformers or 
coils at either end will interfere with the 
short-wave signal reaching the receiver. 


Versatile Antenna Connections 

(7) Composite Marconi and Hertz An- 
tenna, Continuing the tendency to simplify 
and combine construction elements, the 
modern all-wave radio set now incorporates 
an input terminal board that permits the 
use of the following antenna arrangement: 
(a) long inverted-L antenna; (b) short and 
long inverted-L antennas, and; (c) long and 
doublet antennas, Furthermore. the wave- 
length range-changing switch (in the Strom- 
berg-Carlson Model 68 receiver and Model 
69 Selector [4 tube, self-powered converter] 
within the set) automatically connects the 
correct antenna into circuit, as shown in 
Fig. 7. 

(A) When one antenna is used for all 
four ranges, A and AD are connected to- 
gether and to the antenna, while GD and G 
are connected together and to the ground. 

(B) When a long antenna is used for the 
A and B tuning ranges and a short antenna 
is used for the C and D ranges, the long 
antenna is connected to A, the short antenna 
is connected to AD, while GD and G are 
connected together and to the ground. 

(C) When a regular antenna is used for 
ranges A and B and a doublet or other 
antenna with transposed lead-in is used for 
the C and D ranges, the regular antenna is 
connected to A, the ground to G and the 
two leads of the transposed lead-in are con- 
nected to AD and GD. 

When two antennas are installed as de- 
scribed above, the operation of the range 
switch automatically connects the proper 
antenna for the desired range. This is a new 
feature which insures the use of the best 
antenna at all times without thought or 














effort on the part of the user, 
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By a proper switching arrangement a 
doublet of suitable size can be used in the 
latter case for both purposes. When used 
as the regular antenna for the A and B 
tuning ranges, the two leads of the trans- 
posed lead-in are connected together. 


The Effect of Different Antenna 
Lengths 


The chart shown as Fig. 8 gives an indi- 
eation of the relation of the effect of antenna 
length on short-wave reception. The lower 
horizontal axis is marked in megacycles 
while the upper side has the locations of the 
16. 19, 25, 31 and 49 meter bands indicated 
(bands designated by International agree- 
ment for short-wave broadcasts, and where 
the majority of the stations broadcasting 
programs for popular entertainment are con- 
centrated. 

The vertical axis of the graph shows an- 
tenna length in feet. The unshaded areas 
show good antenna action for the lengths of 
antenna and frequencies indicated, The light 
shaded areas represent fair antenna action 
and the heavy shaded areas poor action, 

As an example of the use of the chart, 
suppose that we are interested for the moment 
in the 25 meter band only. To find out what 
antenna lengths could be used we start along 
the 12 megacycle (25 meter) line and go up- 
ward until we find an unshaded area. Doing 
this we see that antenna lengths between 22 
and 37.5 feet would give good results. Going 
farther we see that lengths between 60 and 
78 feet would also be good, Going to still 
longer lengths we see that 106 to 122 feet 
are also indicated by unshaded area, 

As this chart only applies to the type of 
antenna system in the Stromberg-Carlson 
Model 60 receiver, we are interested in seeing 
what lengths of antenna will be most satis- 
factory for the 19, 25, 31 and 49 meter 
bands. Therefore, we will look for an un- 
shaded area that will include a range of 
antenna lengths for these four bands, From 
the large unshaded area at the bottom of the 
chart we see that a range of antenna lengths 
from about 25 feet to about 30 feet will be 
good for these four bands, Looking for longer 
antenna lengths (which would be more suit- 
able for broadcast reception also) we con- 
clude that the best would be between 100 
and 105 feet. This range of lengths shows 
good reception on the 49 meter band, fair on 
the 31 and 25 meter bands and fair to good 
on the 19 meter band. 

A study of this chart will indicate that 
it is desirable to have two antennas when 
best possible reception is desired on both 
broadcast and short waves. In this case a 
switch would be used to select the long 
antenna for the broadcast range and the short 
antenna for the short-wave range. It should 
be borne in mind, however, that because an 
antenna 55 ft. long is indicated as being 
poor on a wavelength of 31 meters, does not 
mean that it is impossible to receive stations 
at this wavelength. Indeed, it is often pos- 
sible to receive foreign short-wave stations 
with a very short inside antenna or by even 
touching the antenna post of a sensitive re- 
ceiver with a finger and allowing the body 
that theto serve as an antenna. It does; 
notice, though, that the signal-to-noise ratio 
will suffer and that reception of very distant 
and low-powered short-wave stations will not 
be probable. 

In conclusion, we wish to extend our ap- 
preciation to the following organizations for 
their cooperation in the preparation of this 


article: General Electric Co., RCA Victor 
Co., Inec., Stromberg-Carlson Mfg. Co., At- 


water Kent Mfg. Co., Stewart-Warner Corp., 
Arthur H. Lynch, Inc, and Philco Radio & 
Television Corp. 

The writer sincerely hopes that this pres- 
entation of facts concerning new develop- 
ments in all-wave antenna systems will find 
acceptance as a useful supplement to the 
rather extensive amount of theory which is 
generally available. (“The Antenaplex Sys- 
tem,” Rapro-Crarr Oct., Nov, and Dec. °31; 
“Solving the Problems of City Aerials,” “Dec. 
29; “Reducing Noise with Short-Wave Col- 
lectors,” “Sept. °32; “Reducing Man-Made 
Interference,” and, “Noise-Reducing Antenna 
Systems,” Jan. '33.) 
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Fig. A, in part I, illustrates the new RCA 
double-doublet all-wave antenna kit. In part 
II, figures 3 and C illustrate respectively the 
“transposed lead-in” and ‘transposition cable” 
all-wave antenna kits manufactured by A, 
H. Lynch and Co. 
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BOOK REVIEW 


ACTUAL TROUBLES IN COMMER- 
CIAL RADIO RECEIVERS, by Ber- 
tram M. Freed. Published by Service- 
men’s Publishing Co. Size 4 x 7 ins., 
180 pgs. (plus 8 blank memo. pages), 
46, illustrations, paper covers. Price, 
$1.00. 


Written by a practical Service Man (and the 
first contributor, in 1929, to the Operating 
Notes department of Rapio-Crarr), jor prac- 
tical Service Men, AcTUAL TROUBLES IN 
COMMERCIAL Rapio Receivers points the fin- 
ger of expert experience right at the probable 
source of trouble in more than 500 different 
sets of foremost radio receiver manufacturers. 
The volume has nothing to sell but straight- 
from-the-shoulder facts concerning faulty ra- 
dio receiver symptoms—the items are ar- 
ranged in alphabetical order for quick ref- 
erence, 
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REAL LIFE 
REPRODUCTION 
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amplifier especially constructed to reproduce 
very low frequencies, This amplifier is at- 
tached to the regular radio receiver through 
an automatic control tube, which acts, as 
mentioned before, as an inverted A.V.C, tube, 
Those who wish to try this new development 
will find all of the required details, as fur- 
nished by the designers for the use of Eng- 
lish tubes, in the schematic circuit, Fig. 3. 


A GERMAN SOUND-FILM 
PROJECTOR 


N A recent issue of RapioweLT Macazine 

a description of a new 16 mm, sound-on- 
film home projector appeared, This projector, 
which included the actual projection appa- 
ratus, a sound reproducer, and an amplifier, 
all in one case, followed very closely the 
methods followed by American manufactur- 
ers in the design of their types of equipment. 
In other words, the films are perforated on 
one edge only, the other edge of the film 
being used to carry the sound track. The 
film is designed to run at a speed of 24 
frames per second, 

The appearance of this unit is shown in 
Fig. E. The entire unit is operated from 
a standard A.C. line and is designed particu- 
larly for use in small rooms, Frequencies 
up to 5,000 cycles are recorded on the nar- 
row film which supplies satisfactory quality 
where small amplification is needed. 


A TRIPLE-BAND RECEIVER 


ROADCASTING in Europe is sent on 3 

separate wave bands known as long 
waves, intermediate waves, and short waves 
(this corresponds to our long, broadcast, and 
short waves). In order to combine in one 
cabinet a receiver that will cover all three 
of these wave bands, without limiting the 
efficiency of any one band, a new receiver 
has just been introduced on the English mar- 
ket. The cabinet in which this set is housed 
will be seen in Fig. F. It will be noticed 
that there are 3 dials on the slanted sections 
of the cabinet. Each of these 3 dials covers 
one wave band, and individual input circuits 
for each wave band feed into a common I.F, 
amplifier, second-detector and A.F. amplifier. 
The receiver itself is a superheterodyne, using 
an intermediate frequency of 473 ke. It also 
has connections for an electric phonograph 
pickup. 
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New Sylvania Auto-Radio Book contains valu- 
able information used by radio engineers in 
their everyday work. Short cuts on difficult 
installations, handy reference data on R.M.A. 
Resistor Color-Code, what to do after stand- 
ard suppression methods fail to eliminate 
ignition interference, etc. 


Send for your free copy. It will help to put 
you in on the ground floor of the fast-growing 
auto-radio industry .. . a business that Syl- 
vania engineers, themselves, actively ad- 
vanced with their development of the 6.3 
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entirely from any 6 
Volt storage battery. 
Has phono and mike 
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price. 
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Amperite Model AV. Easiest way to 
improve any public address system. 
Remarkable life-like. Flat response 
over entire audible range. Directional 
quality eliminates acoustical feed back, 
Write for Bulletin AV. 

Assembled, list price $25.00 

Kit, $15.00 





Life - like. 
Special diaphragm stretched so that 


Professional in quality. 


oint is far above audible 
rite for Bulletin C. 


Assembled, list price $10.00 
Kit, $8.00 


resonant 
range. 


A new series of Amperites, Automati- 
cally regulates filaments of tubes. 


Enables 2 volt set to operate on air cell, 


| drivers, 
| stage which consists of four 79s in parallel 





storage battery, dry cell, etc. Write 
for Bulletin 2V. 
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is of transformer-coupled push-pull type. We 
could not blame coupling condensers as there 
are none in this model We tried shunting 
a 0.25-meg. resistor from one side of the 
secondary to ground, as shown in Fig. 3 and 
away went Mr. Distortion, thereby saving 
the price of a new input transformer, which, 
in these models, are very expensive due to 
the special type used. 


MAJESTIC 230 


O pep,” was the complaint on this model. 

Only the locals were received, A check. 
up proved all voltages correct, so, consulting 
a schematic we found a 500 ohm resistor (not 
ordinarily visible) in the grid circuit of the 
24 detector tube connected from grid to 
ground as shown in Fig. 4. As this is lo- 
cated inside the coil shield, alongside the coil 
itself, the shield must be removed before the 
resistor can be checked. This unit is a 1/10- 
W. resistor, which we found to be open. 
Note that replacement should be made with 
a %-W, unit whereupon the set will perform 
“better as new.” 


CROSLEY 40S WITH DYNACONE 


ISTORTION,” again was the complaint, 
and when we checked the set we found 
the Mershon condenser to be boiling exces- 
sively. We naturally tried new Mershon 
condensers, but without success in correcting 
the faulty operation. We then tried all other 
methods of distortion cure known to us—but 
all to no avail, Then a happy thought—we 
tried a new speaker. Away went distortion, 
and at the same time, the condenser sizzling. 
The trouble was in the speaker field, which 
would check perfectly with the ohmmeter but 
in operation would increase resistance and 
cause the symptoms mentioned. Replacing 
the field solved the problem, 
RaDIo LABORATORIES, 
Ottawa, Ont., Can. 
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top of the cabinet near the phonograph mo- 
tor, All plugs are polarized for fool-proof 
installation and operation. Two 14 in., 6 V. 
dynamic speakers of exceptionally sturdy con- 
struction, and equipped with 12 ft. cords ter- 
minating in plugs, are furnished with the 
installation. A rugged 2 button carbon mi- 
crophone, 14 in. banquet stand, and 30 ft. 
connecting cord and plug are also supplied 
with the equipment. 


The New Class B 6 V. Amplifier 

The 6 V. amplifier incorporated in this 
sound system is of the class B type, with an 
output conservatively rated at 20 W. A sin- 
gle 76 tube is used as a voltage amplifier, 
feeding into a pair of 76s in push-pull as 
These, in turn, feed into the final 


push-push or class B. These tubes are readily 
accessible through a removable, ventilated 
panel at the rear of the cabinet, 

The input is arranged for microphone and 
phonograph, with a % position switch in the 
center of the control panel to switch the in- 
put from “phono to “mike,” or “off.” The 
volume control, left-hand knob, is connected 
in the control-grid circuit of the voltage 
amplifier tube in such a manner that bass 
is not accentuated. The right-hand knob 
controls microphone current which is sup- 
plied by the amplifier from the 6 V. input. 
A single “on-off” switch, which has placed 
above it a ruby bull’s-eye controls the entire 
power supply. The output tap is set at 4 
ohms for parallel operation of two 8 ohm 
voice coils, which is the correct impedance 
of the speakers supplied. An additional tap 
is also provided at 8 ohms for the parallel 
operation of 2 dynamic units (horn type) 
which may be used if desired, 

A complete high-voltage power supply de- 
livering 250 V. of filtered D.C. to the plates 








of the tubes, is built in as an integral part 


RADIO- 


of the unit. This power supply consists of 
by the “on-off” switch on the front panel, 
a motor-generator which operates directly 
from the 6 V. source and which is controlled 
It has been carefully designed and built for 
trouble-free, continuous service. The bear- 
ings are of the “oil-less” type, eliminating a 
possible source of trouble. The filter unit 
employed is constructed with a large margin 
of safety and is entirely adequate in de- 
sign, using 40 mf. for filter condensers, 

The phonograph, which is an integral part 
of the assembly, features a heavy-duty 6 V, 
motor designed to play either the 78 or 33 
1/3 r.p.m. records. It is arranged with a 
speed-regulating control and a speed-changing 
lever, A separate “on-off” switch is em- 
ployed to cut off the phonograph motor when 
the microphone is used. A weighted turn- 
table is furnished, together with a 2 speed 
pickup of excellent quality. A bracket is 
provided for anchoring the pickup when it 
is not in use. 


Methods of Mounting Speakers 

As outlined above, 2 sturdy, 14 in. 6 Y, 
dynamic speakers are supplied with the sys- 
tem. For mobile operation, they may be 
mounted in the rear windows of a car, and 
against suitable baffles, or they may be housed 
in a trunk carried at the rear of the car, 
An alternative method of installation is to 
mount the speakers in attractive, well-baffled 
cases which may be clamped to the running 
boards of the car or fastened on the roof. 
For truck use, the speakers may be mounted 
directly on the side panels of the truck, or 
on top of the truck, employing suitable baffle 
horns for directional effect. Aluminum 
trumpets with dynamic units may be ar- 
ranged for maximum coverage by mounting 
a cluster of three facing forward, with a 
single horn facing to the rear, on top of 
the truck, 


* 
A DE LUXE 4 TUBE 
SHORT-WAVE SET 


(Continued from page 92) 
tivity and selectivity of an ordinary broadcast 
receiver to such an extent that their combined 
operation will actually equal, and in some 
cases out-perform, many expensive short-wave 
and all-wave receivers, 

The essential difference between this con- 
verter and the conventional type is that it 
performs three important functions, all of 
which are prime requisites for short-wave re- 
ception on broadcast receivers. 

A brief review of these functions will clearly 
indicate why such a device, and not the broad- 
cast receiver is an important factor in the 
overall performance of the combination. 

The fixed-tune I.F, stage (545 ke.) employed 
in this deluxe converter is a feature of para- 
mount importance for the following reasons; 
first, because it adds an additional high-gain 
stage to the receiving system and thereby in- 
creases its overall sensitivity ; second, because 
a fixed-tune stage can readily be designed for 
maximum amplification and more effective sup- 
pression (rejection) of undesired adjacent fre- 
quencies ; and third, because the use of a pre- 
tuned I.F, output stage will enable the user 
to easily “resonate” the input circuits of the 
set to the tuned output of the converter (by 
tuning the broadcast receiver for “peak” vol 
ume). 

When matched resonance is thus estab- 
lished, maximum transfer of energy takes 
place from the converter to the receiver, and 
perfect tracking of the oscillator is assured 
for the entire series of short-wave bands, 


Coil Changing Systems 

A few words regarding the relative merits 
of switching arrangements and plug-in coils 
might not be out of place. 

The use of plug-in coils, although conceded 
to be good design, is not always the best 
choice, First, because some improvised 
method for holding the coil is nearly always 
used, such as a socket and prong arrange- 
ment. (It should be borne in mind that 
the tube socket contacts were primarily de- 
signed for use with tubes which are rarely 
withdrawn from and inserted into their re- 
spective sockets). Such receptacles lack a 
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number of important characteristics which 
are necessary for a perfect plug-in system. 
Plug-in coils are also usually unprotected 
from mechanical injury. It being, of course, 
known that the handling of exposed coil 
windings invariable produces a detrimental 
change of inductance by some slight shifting 
of the wires or accidental abrasion, This 
may greatly impair the performance of any 
short-wave device. 

Switching arrangements on the other hand, 
although free from the evils associated with 
plug-in coils, and extremely convenient, are 
nevertheless characterized by a number of 
losses usually inherent in switch contacts, 
such as noise, objectionable stray capacity 
of the switch and its associated wiring, as 
well as the “dead-end” effects of unused 
turns or other coupling losses introduced by 
“idle coils.” 


Tuning Circuit Features 


The difficulty of tuning in short-wave sta- 
tions has been effectively eliminated by care- 
fully co-ordinating the capacitative and in- 
ductive relationship of the tuning system, 

In order to produce a high R.F. voltage 
in the control-grid of the first-detector a 
high L to C ratio is employed, that is, a 
large inductance and small capacity are used 
in preference to a small inductance and large 
capacity. This favorable condition is brought 
about by using space-wound coils utilizing 
solid, enamel covered copper wire together 
with a 2 gang 140 mmf., tuning condenser. 

In order to further increase the voltage on 
the grid of the first-detector tube, the input 
antenna “loading” is kept unusually low. 

Loose inductive coupling is used in prefer- 
ence to capacitative coupling so as to elimi- 
nate the introduction of any capacitative 
losses in the first-detector control-grid_ cir- 
cuit. 

Four coils are used to cover the short-wave 
spectrum in the following steps: 

Coil “A” 13 to 30 meters (23,000 to 9,994 ke. 
Coil “B” 28 to 60 meters (10,710 to 4,997 ke. 
Coil “C” 57 to 130 meters (5,260 to 2,300 ke. 
Coil “D” 120 to 299 meters(2,499 to 1,030 ke, 

It will be noted that each coil has an ap- 

proximate frequency ratio of 2.3, which pro- 


Replaces ‘‘B’’ Cells on 90% 
of 500,000 Auto Radio Sets 


Multi-Tap “‘B” supplies smooth, quiet, constant “B’’ 
Dower output voltage for auto and motor boat radios. 
Makes them permanently modern! Gives 90 V., 135 
V., 180 V., or 250 V., at various taps on connecting 


block shown in illustration, 


The General full-wave Vibrator has over-sized contacts 
Vibrator assembly self-contained 
and housed in low-resistance, non-magnetic metal case. 
No lability of mechanical injury or springs coming 


insuring long life 


out of adjustment. 


Inner vibrator case floated and completely enclosed 
by sound absorbing sponge rubber container within 
Free from annoying hum and 
R.B. disturbances. Output entirely filtered to eliminate 


shielding metal case. 


tnterference and feed-back. 


All parts and wiring mounted securely direct on 
chassis, housed in steel, cadmium-plated cabinet, Easily 


installed. 


ALWAYS READY 
With the Multi-tap “B’ there are no dead “B” 


batteries to worry about when turning on the radio— 
full voltage is always there when turning the radio 


switch. 


Multi-tap “B” for use with 12 V., 24 V., or 32 V. 


D.C. isolated lighting plants may also be had. 
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vides for broad separation of congested bands 
so as to greatly simplify the process of tun- 
ing as well as the problem of accurate oscil- | 
lator tracking over the entire tuning range. | 


The Circuit 


The circuit of this converter is shown in 
Fig. 1. It will be noted that it is appre- 
ciably different from the usual run of con-| 
verter circuits, particularly in respect to the | 
use of a separate oscillator and tetrode first- | 
detector, as well as the inclusion of a high- 
gain I.F. stage. 

Good engineering principles were adhered | 
to when it was decided to use two separate 
tubes for the combined first-detector and | 
high-frequency oscillator, principally because 
separating the two functions provides for | 
greater oscillator stability. In most penta-| 
grid converter circuits (employing one multi- | 
purpose tube for frequency inversion and 


Fig. B 
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Coverage up to 6,000, indoors. 


SPECIAL 
NET PRICE 
F.0.B. NEW YORK CITY. 





Complete—Nothing 
A Real Portable Hi-Gain Amplifier System in Beautifully Finished Leatherette Cases. 
WITH HEAVY DUTY BROADCAST TYPE 2-BUTTON MIC ROPHONE 
AND SATIN NICKEL FINISHED 12 POUND FLOOR STAND. 


100 Feet heavy rubber cable, complete set of tubes and 2 heavy duty dynamic speakers, 
POWER OUTPUT 15 WATTS. 


Specially Designed for Orchestras and Solo Work. In Use by the Finest Orchestras. 


$129.70 


25% With Order, Balance C.0.D, 
Send 3c for 1934 Catalogue 


RADIO AMPLIFIER LABORATORIES, 291 E. 137th Street, New York City, N. Y. 
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NEW SHORT WAVE 
RECEIVERS in KIT FORM 


ICA brings you the first and only complete line of 
Short Wave Receivers in all of Radio! Now your 
every requirement may be filled, for the Universal 
Mascot Line consists of a 1-tube battery operated 
set for beginners; a 2-tube battery set which per- 
forms like a ‘*3’’ ; a 3-tube A.C. operated set giving 
loud speaker reception; a 4-tube A.C. set of extreme 
simplicity and amazing power; a 5-tube set for the 
“dyed in the wool’’ S.W. Enthusiast. All sets 
come in kit form; are licensed under RCA and 
Hazeltine patents and incorporate every latest im- 
provement in circuits and tubes. Get our new, free 
descriptive literature which gives complete detat!s, 
prices and discounts of the entire line. Address 
Dept, C-84. 


INSULINE CORP. OF AMERICA 
23-25 PARK PLACE NEW YORK,N ¥ 
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- The All-Electric 3 


SHORT WAVE RECEIVER 
Greatest value on the market. Uses 6F7-1V tubes in 
special circuit as screen-grid regenerative detector, 
audio amplifier, 
* rectifier and com- 
plete bullt-in power 
, Supply. Operates 
directly from 110 
Vv. A.C. or D.C, 
Sensitive and free 
from hum. Range 
15-200 meters. Colls 
and wiring diagram 
included. Mounted 
on heavy black 
crackle finish chassis 
and panel. Foreign 
reception guaran- 
, teed. 
Kit assembled, $5.95 Wired and tested, extra, $1.25 
Tubes, extra, $1.80, 
EILEN RADIO LABORATORIES 
24 West 20th St., Dept. RC, New York City 
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HOW TO BUILD, TEST 
AND REPAIR 





Radio Construction 
Library | and Aute 


Radios. %5 ay iz? one 561 illustrations 
Radios. olumes, 6x pages, 6 
This practical Library includes: PRACTICAL RADIO 
—The fundamental principles of radio, presented in an 
understandable manner. Illustrated with working dia- 
grams. PRACTICAL RADIO CONSTRUCTION AND 
REPAIR — Methods of locating trouble and reception 
faults and making workmanlike repairs. Discusses mod- 
ern Short-Wave Keceivers and installation of automobile 
radios fully. RADIO RECEIVING TUBES—Principles 
underlying the operation of ell vacuum tubes and their 
use in reception, remote control and precision measure- 
ments. 

Helps you to understand modern type receiving sets-— 
full of construction data and practical kinks for the 
experimenter—a training course for service men. 


10 Days’ Free Examination 
Easy Terms 


Ck Hl 
mea REE_EXAMINATION COUPON, __ 


MceGRAW-HILL BOOK COMPANY, INC., 
330 W. 42nd St, New York, 


Gentlemen:—Send me the new RADIO CONSTRUC- | 
TION LIBRARY, all charges prepaid, for 10 days 
Free Examination, If satisfactory I will send $1.50 ] 
in 10 days, and $2.00 a month until $7.50 has been 
pald. If not wanted I will return the books. 


| 
Name ...... eccccccocce | 
Home Address .... | 
City and State .....ccseceeeeees | 
Position ......eeeceees | 
Name of Company 





prepgs.c4 Ny: | 


ee I 











RADOLEK CO., 140 Canal Station, Chicago 


I am a Dealer (1); Serviceman () 

I operate from Shop or Store (]; Home (J 
I own the following Test Equipment............ 
My training and experience is..................000 


Name 
Address 


10 WATTS of 
RESISTOR 
PERFECTION 


Efficient—and low-priced! 
Wire - wound, vitreous - enameled, 
and has non-corrosive Monel metal 
contacts and lugs. Same type in 
3 sizes, 3 ratings and 67 values. 

Write for New Catalog “RC-8” 
175 Varick 8t.. New York. N.Y. 





State... 
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modulation or detector) the oscillator effi- 
ciency of the tube rapidly diminishes as the 
frequencies increase due to decrease of ca- 
pacitative reactance of the input circuit. The 
employment of a separate triode oscillator 
and a separate tetrode mixer (first-detector) 
provides for an unusually efficient form of 
frequency inversion, in fact continuous and 
dependable reception can be maintained on 
the 14 meter and (approximately 20 mega- 
cycles) ! 

For short-wave coverage a higher I.F. is 
always preferable in order to avoid inter- 
locking between the carrier frequency and 
the oscillator frequency. This converter em- 
ploys a 545 ke. I.F. for the following rea- 
sons: first, because it is the lowest frequency 
bordering the broadcast band (there is no 
danger of any broadcast or police call signal 
forcing its way into I.F. amplifier and caus- 
ing interference); second, because a more 
stable gain is possible at this frequency than 
at any other broadcast frequency; third, be- 
cause a greater inter-channel selectivity (5.45 
ke.) is available at this frequency as com- 
pared with 15 ke, selectivity at the opposite, 
or 1,500 ke. end of the broadcast band. 


Power Supply System 


The unit is completely self-powered. The 
standard model operates from 110 VY. A.C, 
power lines, and consumes less than 25 W. 
Its operation however is possible also with 
32 or 110 V, D.C., or from 2 V. aircells, as 
well as 6 V. storage batteries, 


Universal Antenna Provision 


Another valuable feature of great impor- 
tance in this converter is the provision for 
use of any type of antenna, including doub- 
let, transmission line, shielded systems and 
special noise-reducing antennas. Practically 
all former converters have one side of the 
antenna coil grounded, a condition which 
necessitated wiring alterations in order to 
use a doublet antenna, However, in this de 
luxe converter, the antenna primary is iso- 
lated from the chassis by bringing both end 
leads out to 2 insulated binding posts, BP1 
and BP2. A third post, BP3, is connected 
to the chassis, 

When transmission lines are used the line 
leads are connected to BP1 and BP2. A 
single-wire antenna is connected to BP1, 
while BP2 is grounded to BP3, If a special 
noise-reducing antenna and its coupling 
transformers are employed, the output of the 
transformer may be treated as a transmission 
line or single-wire aerial (depending upon 
the best results obtained by comparative 
tests). 


CONVERTING OLD 
RECEIVERS 


(Continued from page 89) 


concerning this type of tube, transformer 
coupling to the 56 A..F, amplifier produced 
considerably better results in both volume 
and tone over the highly recommended re- 
sistance coupling. 

The finished job finds the receiver, for 
some unknown reason, quite a bit more sen- 
sitive than it was prior to the revamping 
operation, The apparent selectivity suffers 
somewhat as a result of the A.V.C. action. 
However, the actual selectivity is found to 
be entirely satisfactory. 

Altogether, the results are such as to 
convince the writer that any reasonably 
good receiver of 1929, or later vintage, can 
be very satisfactorily and economically re- 
vamped in this manner. However, there is 
offered merely as a good starting point for 
a bit of experimenting in capacities and re- 
sistances before the best results are ob- 
tained, Therefore, the diagram herewith is 
offered merely as a good starting point for 
this work and not as cut and dried formula 
which will be effective on any and all sets. 

And one parting hint: be sure to shield 
the 2A6 tube and the control-grid lead there- 
to, as this baby has a strong tendency to 
generate a lovely 120 cycle hum. 

JaMes H. SiLepp 


RADIO- 


A.V.C. IN WESTINGHOUSE WR77, 
RCA 80, 82, ETC. 


HAVE had six chasses to remodel for 

A.V.C. in the above models. It seems that 
the customers who happen to own this type 
set usually know what radio performance 
means and they all get tired of having to 
get up constantly and turn the volume up 
or down, and can be sold very easily on a 
remodeling job. The procedure, in conjunc- 
tion with Fig. 3, is a very simple one: first 
unsolder the wires from the second-detector 
socket, and then replace it with a 6 prong 
wafer-type socket, soldering the filament 
wires onto the new socket; solder the same 
plate wire back on the socket, but remove 
the .0024-mf. condenser that was connected 
from plate to cathode of the 27 tube, as 
this tends to cut down the high-frequency 
response of the set. Next, connect the green 
wire that was the grid wire on the 27 
tube, to one of the diode plates, Solder a 
2,500 ohm resistor from cathode to ground, 
and you can use the original bypass con- 
denser, but a 5 mf. electrolytic gives a higher 
bass-note volume level, When the volume 
control is turned off, connect a .5-meg, re- 
sistor from the other diode plate to ground, 
and solder a 100 mmf, condenser from this 
plate to the plate of the 24 last I.F. socket. 
You are now ready to start on the coils be- 
ginning with the last I.F. coil; disconnect 
the grid return wire from ground and solder 
to one end of a .2-meg, resistor; the other 
side of the resistor now goes to the cathode 
of the 55 tube; bypass this yellow wire (grid. 
return lead) with a 100 to 500 mmf. con- 
denser, Remove the 500 ohm resistor that 
is mounted under the dial (on a_ bakelite 
strip); also remove all its connecting wires 
and solder a .05-meg., %-W. resistor in its 
place. Connect one side of this resistor to 
the grid-return wire of the last I.F. coil, 
and the other side of this resistor connects 
to one terminal of a .02-mf. condenser; the 
other terminal of this condenser goes to the 
“high” side of the new .5-meg. volume con- 
trol which can now be mounted in place of 
the old one. (Just remove the wires from 
this old control and solder both of them to 
the chassis). Ground the opposite side of 
the new volume control and run a wire 
from the arm of the volume control to the 
grid cap of the 55 tube. (Bore a hole be- 
side the socket for this wire to go through 
the chassis). There is no change to be made 
in the second I.F. coil, but there is a change 
to be made in the first I.F. coil, Open up 
this coil by removing the shield and you 
will find that the grid-return of this coil is 
soldered to the chassis; unsolder it and con- 
nect the lead to the yellow wire that goes 
to one side of the secondary trimmer con- 
denser of this same coil. Now, remove the 
yellow grid-return wire and connect another 
wire from here to one side of a .5 meg., %- 
W. resistor; the other side of this resistor 
goes to the diode plate on the 55 tube that 
now has a condenser soldered to it (from 
diode plate to plate of the 24 tube). Solder 
a small-size .01- to .05-mf. condenser inside 
this coil from the grid-return to the ground, 
or to the same place the grid-return wire 
was soldered originally. Now replace the 
shield and let’s go to the first R.F. coil on 
top of the chassis. 


Unsolder the ground side of the antenna 
coil proper from the soldering lug and solder 
to the brace that holds the coil. Then re- 
move the ground wire from this terminal 
(the return leads of both bandpass and R.F. 
grid windings now are all that connect to 
this lug), connect a .01- to .05-mf. bypass 
condenser from this lug to ground, and sol- 
der a small .1-meg., %-W. resistor to the 
same lug. Bore a small hole through the 
chassis near this coil and run a wire through 
this hole from one side of the .1-meg. re- 
sistor to the same side of the .5-meg. resistor 
that connects to the grid-return lead of the 
first LF. coil. 


Now remove the wire that connects from 
the local-distance switch to the plate of the 
first-detector—and then disconnect all of the 
remaining wires from the _ local-distance 
switch, if you want the set to operate with 
a phono. pickup or, if the chassis is used 
in the combination, then on the terminal 
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strip on the back of the chassis you make 
the following changes: terminal No, 1 goes to 
the ground side of the 2,000 ohm resistor in 
the cathode circuit of the last 24 I.F. tube 
(this will give better results if changed to 
a value of 700 ohms; there is no change other- 
wise on No. 1) terminal No, 2—remove the 
wire from terminal No. 2 and connect a 
wire from here to the high side of the vol- 
ume control (now, when not using the phono. 
pickup do not short terminals 1, 2 and 3 to- 
gether as formerly, but just use a single 
wire and connect from 1 to 3). Terminal 
No. 3—no change; terminal No. 4—no 
change; terminal No, 5—remove all wires 
and leave open, Now on the combination, 
disconnect the yellow with green tracer wire 
that goes from the “mike” input trans- 
former terminal No. 4 to the switch ter- 
minal No. 4, give the set a good tune up 
and set is now ready for delivery. 

The set works better with a 35 tube in 
the first R.F, and first I.F. sockets; although 
it is possible to use the original tubes, try 
both and use your own judgment. 


H. L. 
. 


A 2 TUBE S.-W. 
CONVERTER 


(Continued from page 90) 


eannot possibly tune in short-wave stations 
(200 meters and below), naturally either a 
change in the design of the coils and con- 
densers employed, or else an attachment or 
“converter,” is necessary, 

2 Tube Converter 

The unit to be described is a self-powered 
job, operating from 110 V. A.C. or D.C, It 
employs two tubes, namely a 6A7 (composite 
first-detector and oscillator) and a 37 whose 
grid and plate are connected together (at the 
socket terminals) for half-wave rectification. 
The output of this tube is suitably filtered 
and employed for plate and screen-grid volt- 
ages necessary to the 6A7. 

Two plug-in coils are all that are necessary 
to cover the useful bands within 200 to 
20 meters, The brown coil permits reception 
from 200 to 60 meters; the black coil, 60 to 
20 meters. 

All values of the various parts employed 
in this converter are indicated in the wiring 
diagram shown in Fig. 1. The layout and 
location of each individual component is 
shown in Fig. A. 


Operation 

The following procedure should be 
ployed in connecting and operating the 
verter : 

Disconnect the antenna wire from 
binding post of the radio receiver and 
nect it to the antenna (green wire) clip 
of the converter, 

Connect the set antenna (red) wire of the 
converter to the antenna post of the radio 
receiver, and set ground (blue) wire of the 
converter to the ground post of radio receiver. 
Do not disconnect ground connection from 
radio receiver. 

After these connections have been made, 
uncoil the extension cord and plug it into a 
110 V. A.C. or D.C. outlet. 

Turn the right-hand switch to the “Broad- 
cast” position. This disconnects the con- 
verter and connects the radio receiver for 
regular broadcast reception, Turn on the 
radio receiver and set its tuning dial to 
approximately 1000 ke. or 300 meters, or as 
close to this point as freedom from broadcast 
interference will permit. 

Turn the right-hand switch to the “Short- 
wave” position and the converter is ready 
for tuning in short-wave stations. 

If the converter is used with one of the 
ultra-small midget A.C.-D.C, receivers, the 
set ground wire need not be connected. 

In some cases the local broadcast station 
may interfere with the reception of short 
waves. When this occurs, a simple wave- 
trap consisting of an inductance that has 
20 turns of No, 20 D.C.C. wire wound on a 
2 in. form, and shunted with a _ variable 
condenser of from 700 to 1,200 mmf., should 
be inserted in series with the antenna lead-in, 
Stmply rotate the dial of this tuning con- 
denser until a point is reached where the 
interference “fades” out, 
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THE 1Cé AND 76 TUBES (No. 517) 


ie 1C6 is an improved 2 V. filament type, 
> grid electron-coupled tube for use as a 
combined oscillator and first-detector, The 
inter-changing of the 1A6 with the type 1C6 
is recommended only in circuits where the 
ballast lamp or filament series resistor can 
be changed to accommodate the extra .06-A. 
filament drain required by the 1C6, The 1C6 
is designed especially for all-wave battery 
receivers and operates well up to 24 mega- 


cycles, Additional characteristics are as 
follows: 

PMNS Vo ceveneccocseeses . 135 180 
Bes Ve cvsessecvcreesasees 2.0 2.0 
CAG. Vs CGE G) ccccccece —3.0 —3.0 
8.-G. V. (Grid Ge)** ...... 67.5 67.5 
Anode-Grid V. (Grid Ga)... 135 180 
Ose.-Grid Ohms (Grid Go)... 50,000 50,000 
PERG TMs cccccseveseccecs 1.3 1.5 
Bk, TER. cccccvccescosese . 2.5 2.0 
Anode-Grid Ma, .......+e+-% 2.0 3.3 
en, See Bes. aw ocesnsevoee 0.2 0.2 
Total Cathode Ma. ........ 6.5 6.7 
Plate Resist., megs, ....... é 0.55 0.75 
Conversion Conductance, .... 300 325 
Conversion Conductance* ... 4 4 


* With C.-G, V. at —14.0 V. 

** Less drop through 20,000 ohm resistor. 
The tube prongs, looking at the base of the 

tube, are as follows, clockwise: F, P, Ga, Go, 

Gs, F; the cap is G. 


The 76 is a general-purpose tube designed 
as a companion to the 77 and 78, In spite 
of the decreased current rating the charac- 
teristics and performance obtained are su- 
perior to that of the type 37. The 76 may 
be used to advantage in resistance-coupled 
amplifiers because of the increased amplifica- 
tion factor, Characteristics of this tube are 
as follows: 


Class A Amplifier 


Rater VV BD. OP TREN. cc ccccsccvse 6.3 
De By scesdereesvecasncsvsoen 0.3— 
BD Ve 60066660 eres eesnc0s coer - 250 
Cle Vo. 060 6c esescecesvdccesuesee —13.5 
BUND TER, cvccccsscvesesssccssces 5.0 
ae Ss Gn pe csawenessads 0,500 
Mutual Conductance, micromhos 1,450 
ReMBTAROCRTION sc ccscccecesoeccsscoes 13.8 


The tube base connections are as follows 
(clockwise): H, P, G, K, H. 


SOURCES OF AUTO-RADIO 
NOISE (No. 518) 

«SC ERVICE Engineering Bulletin 101,” con- 

tains, in addition to the following in- 
formation (concerning th figure below), con- 
siderable data of value to the car-radio Serv- 
ice Man, Send for your free copy. 

(1) Spark-plug Cables: Radio interfer- 

ence is set up by the discharge across the 
spark plug points. 


(2) Coil to Distributor Cable: Sparking 
between distributor points and rotor causes 


noisy reception, 
(3) Low Tension Breaker to Coil: This 

unit may radiate strong interfering signals, 
(4) Generator Commutator: Sparking 

brushes introduce noise in the electrical sys- 

tem, 

Horn: 


(5) Armature may cause inter- 
ference, 
(6) Battery Circuit: Loose connections 


or intermittent grounds may cause interfer- 
ence. 

(7-8) Lighting Circuit: Re-radiates inter- 
ference radiated anywhere in the car, 

(9-10) Electric Windshield Wiper, Elec- 
tric Fan, or Hot Water Heater: Sparking at 
switch points and commutators causes inter- 
ference. 

, 
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Tube Tester! 





Model 22 


This instrument tests all present day tubes AND 
due to use of rotary switch and variable SHUNT 
allows the addition of new tubes without removing 
from case. 


It tests the 2nd plate of all tubes. 

DIRECT reading on shaded dial. 

Allows diode and triode tests to be made separately. 
3%” D’Arsonval meter, 2°, accuracy. 

NEON leakage and short tests AUTOMATIC and 
test for short or leakage covers all elements. 
Accurate line voltage regulation allows uniform 
readings. Plate and filament both controlled. 
AND provisions are made so that condensers .00025 

to 5 M.F. can be tested for leakage-short-good. 
Likewise, resistance can be measured though 
meter scale is not calibrated for this purpose. 
Vacuum tube voltmeter principle is used for this 
test. 
Portable. Top cover not shown in illustration above. 
Verichrome lettered bakelite panel. 


Dealers and Servicemen, 


quartered oak case, net... = $23.55 


‘22,8 


L. & L. ELECTRIC COMPANY 
Dept. 11-A 
336 Madison Avenue 


Dealers and Servicemen, 
leatherette covered case 


Memphis, Tenn. 


MAIL COUPON TODAY 


L. & L. ELECTRIC COMPANY Dept. 11-A ] 
363 Madison Avenue, Memphis, Tenn. 





Enclosed you will find my remittance of $ 
for which send me, at dealers’ 
price, the MODEL 22 


and servicemens’ net 
Tube Tester checked below: 


[ ] Model 22—with quartered oak case, net $23.75, 


[ ] Model 22—leatherette covered, net $22.50. 

IMD ccccccvcvccveccvescnecoevcessneeeses ececcces 
AGOTOND ccccccccccccccccscccccecscceseccoccecesece 
\ >) | A Ceecccvecesovcecs o State. ..crecccees 
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LITTLE DYNAMITE 





A POWERFUL high 
quality amplifier 
yet extremely compact 
in size (measuring 5 x 
5 x 6” high.) Has ex- 
cellent response over 
the audio band. Espe- 
cially suitable for small 
or portable P.A. Sys- 
tems for recording and 
for use in conjunction 
with photo cells, etc. Uses a 57 high gain 
pentode and the dual triode 2B6 tube. An 
80 tube provides humless plate supply. 
Overall gain 80.5 db. Will supply 1-1000 
= — Output ~*~ Live price, 
ess tubes $22.50. ealers met 

price $8.95 

Three Arcturus Tubes net $3.15. 
Write in for Pigs Alan Sound Handbook 
off the press soon. 


ALAN RADIO CORP. 
83-R Cortlandt Street New York, N. Y. 
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In achieve- 
ment of finer 
performance, 
more rugged construction 
and improved design, the 
Postal Auto-Radio of six 
tubes, has many superb 
features still to be found 
in other models. Travel 
this season will be more 
enjoyable with the Postal 
Auto- Radio. 

This fine receiver is ) 
powered by six tubes: 
2-78's; 1-75; 1-41; 1-6A7 and 1-84, and has built-in 
dynamic speaker, It has remote control unit with aviation 
dial to make tuning easier, AVC and = “nee features. 

Write for complete literature . . . REE attrac- 
tive brochure covering essentials of aute- Ae. servicing. 


Postal S. W. CONVERTER 


If you like thousands of other 
short wave enthusiasts possess a 
good broadcast recelver—and if 
you have longingly looked for- 
ward to the fascination of short 
wave reception—but hesitated to 
give up your costly broadcast re- 
celver to purchase an expensive 
short wave receiver—then you 
should write for our free pamph- 
let, for it tells you how to 
equal, if not better the per- 
formance of the most expensive 
short wave receivers with your 
present broadcast set—without 
any wiring changes whatsoever. Get Your Copy Today. 

















A Sales Booster for 
Summer P. A. Work 


LEOTONE 15” AMPLITHEATRE DYNAMIC 


A photophone-type dynamic speaker capable of 
handling up to 18 watts, as and having 
a top “push” test of 25 watts. Ruggedly con- 
structed, with chamois-floated, 15”-corrugated 
cone and Granoflex three-point outside — 
Heavy duty field, weighing alone 8!/> Ibs. 
Entire weight of speaker 35 Ibs. Perfect 
acoustic reproduction d 

Write for Service Men’s and Public Address 

nstallers’ Attractive price offer. 


LEOTONE RADIO CO. 


63 Dey Street New York, N. Y. 

















A VERSATILE 
OSCILLATOR 


(Continued from page 90) 


of the short-wave band, aside from operating 
on the present “standard” broadcast band 
of 200 to 550 meters, 

To facilitate reading frequency to within 
500 cycles there has been developed the dial 
shown in the illustration. It is capable of 
reading to 1/10 of a division, 

Figure 1 shows the circuit diagram em- 
ployed for wiring the unit, The technical 
description of the instrument is as follows: 

The signal generator uses two tubes, a 
6A7 and a 37. The 37 tube acts as a rectifier 
in the A.C.-D.C, power supply system used. 

The 6A7 tube here is employed in a very 
unique manner, It generates both radio and 
audio frequencies, the signals of which are 
entirely independent of one another, 

When the wavelength range switch, Sw. 1, 
is turned “up” the calibrated curve should 
be read which covers the range of 105 to 500 
ke, When the switch is turned “down,” use 
the range of 500 to 3,000 ke. The R.F, 
oscillator circuit is of the electron-coupled 
type, and is capable of generating extremely 
powerful harmonics up to frequencies as high 
as 30 megacycles, Therefore the instrument 
can be employed to good advantage for test- 
ing and aligning short-wave receivers, 

The reader will note from the diagram 
that the three grids connected together serve 
as the plate for the R.F, circuit; grid No, 4 
is employed as the grid of the A.F, circuit. 
This “electronic” type of A.F. modulation 
results in a high-quality modulated signal 
at the output posts. Due to the variable-mu 
characteristics of grid No, 4, which has an 
inherent 40 V. cut-off bias, it becomes impos- 
sible to over-modulate the R.F. signals. The 
audio circuit generates a signal at 1000 cy- 
cles. This signal is helpful in aligning I.F. 
stages as it provides a sharp, clear note 
which can be easily recognized, Aside from 
this, the signal remains especially sharp due 
to the impossibility of. over-modulation as 
mentioned above. 


This A.F. signal is entirely independent of 
the R.F. signal, it is available at two A.F. 
output tip-jacks and may be employed to 
check speech amplifiers, condensers, ete., in 
field or shop work. The R.F. signal is taken 
directly from the plate of the 6A7_ tube, 
which element of the tube is entirely iso- 
lated and separated from the R.F. oscillator 
tuning circuit, Due to this isolation the 
R.F, may be fed to any type of input im- 
pedance without affecting the R.F. signals 
generated in the R.F, oscillator circuits, 

Although energy delivered at the R.F. out- 
put posts is an A.F, modulated signal, it is 
possible to obtain a pure C.W. signal if the 
A.F. output posts are shorted Condensers 
C5 and C6 serve to isolate both the A.F, and 
R.F, circuits from the cathode This is neces- 
sary due to the A.C.-D.C, system employed 
for supplying the power to the oscillator, 
The optimum output impedance of the A.F. 
circuit is 0.1l-meg. ohms, Finally, resistor 
R2 is inserted to keep the voltage on the 
electron-coupled circuit low in order to allow 
for an ample amount of modulation as sup- 
plied by the A.F. circuit, 











USE 
SHURE MICROPHONES 
and Related Equipment 
Highest Quality... Low Cost 





Ask your Jobber about our 
. test Models 








ARE YOU GETTING THE SHURE 
TECHNICAL BULLETIN? 


Send 6c for Sample Copy and List of Back 
Issues, or 50c for One-Year Subscription. 


SHURE BROTHERS COMPANY 
Microphone Headquarters 


215 W. Huron Street Chicago, Ill. 
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NEW BOOK—BY SYLVANIA 
“AUTO-RADIO INSTALLATION 
AND SERVICING” (No. 519) 


HIS is the title of a helpful 80 page book 

just issued. It’s free—send us your name 
and address for your copy, gratis. 

Following is the Table of Contents: Fore- 
word, General Engineering Information, Instal- 
lation, Interference Suppression, Service Hints, 
Miscellaneous Information, Tubes. Operating 
notes, receiver intermtdiate frequencies, bat- 
tery grounds, and antenna data are included. 
Car-radio tubes are discussed as a class. 
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SHORT CUTS IN RADIO 


(Continued from page 95) 


REMOTE SWITCHING OF RADIO 
SETS 
W. B. Matthews 

HE convenience of being able to turn the 

radio set on or off from several points, 
may be secured by utilizing an automobile 
charging relay modified for use in the circuit 
shown in Fig. 5. The high-resistance wind- 
ing is left intact for holding, and the low- 
resistance winding is removed and replaced 
by another having about 50 T, of No. 22 
D.C.C, wire. This winding is energized by 
three dry cells in series. Midget pushbuttons 
are wired up, using triple-conductor annun- 
ciator wire, as shown. 

The “B—” side of the high-voltage supply 
in the set must be opened at X, and the 
circuit completed through the holding wind- 
ing of the relay, The two windings of the 
relay must be connected “aiding” to secure 
correct operation, 


AN EMERGENCY 
HUM ELIMINATOR 
Chas. E. Gaskill, Jr. 
Dyer page to secure emergency operation 
of a radio set that insisted on developing 
a burned-out filter choke on the Saturday 
night preceding a Monday holiday, the writer 
connected the filter circuit as shown in 
Fig. 6, 

The circuit to the defective choke coil was 
bridged, as shown by the dotted line, Ex- 
cessive hum then was greatly reduced by 
tuning the remaining choke to 120 cycles, by 
means of a .05-mf. condenser, C, the value 
of which will vary in individual instances, 


DUMONT "A" AND "B" 
ELIMINATOR 
Herman M. Childs 

EADERS of Raprio-CrarFr may be _ inter- 

ested in my “luck” with a Dumont “A” 
and “B” eliminator, the schematic circuit of 
which is shown in Fig 7. 

There is a sheet of metal spot-welded to 
the front and sides, completely covering the 
“A” and “B’ condensers and choke coils, 
which must be removed with heavy pliers; 
the condensers and chokes then may be re- 
moved by heat. The chassis is ‘“‘A—’; the 
dry-dise rectifier is a Benwood-Lenz unit, 

The “B” choke has a D.C, resistance of 
about 500 ohms; the “A” choke has a very 
low value of resistance. The “B” voltage 
divider measures, from “B+,” about 3,000, 
2.500, and 1,500 ohms; the “A” variable 
resistor, R, 10 ohms, The power transformer 
has secondaries that deliver 5, 12, and 500 V. 


A 1 TO 15 MEGOHM "MEGGER" 
C. Bradner Brown 

EGGERS” have been used by electrical 

engineers for locating high-resistance 
faults in cables and condensers for some 
time, but the radio profession has not readily 
adopted this valuable piece of testing equip- 
ment for checking units having resistance 
values in the range of, for example, 1 to 15 
megohms, 

In point-to-point tests, a condenser should 
indicate open-circuit providing it is not 
faulty; here, a “megger” would permit high 
values of leakage resistance to be accurately 
measured, Furthermore, the testing of con- 
densers at low voltages such as is the case 
in the usual resistance-continuity tests may 
show the condenser to be satisfactory whereas 
in actual operating conditions, leakage may 
be excessive, 

The megger shown in Fig. 8 is composed 
of a high-voltage D.C. supply and a _ mil- 
liameter for the purpose of reading the cur- 
rent through the piece of equipment being 
tested. 

Volume control R1 adjusts the voltage to 
the milliammeter and is used to prevent any 
change in calibration. 

The resistance meter proper consists of 
R2, R38, and Ma,, a O-1.ma. milliammeter. 
A double throw single pole switch is used 
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to obtain a low and high range for the test- 
ing of low- and high-voltage condensers, Sw. 2 
is provided. 

The instrument is so arranged that the 
milliammeter can be used separately by plug- 
ging the external circuit into jack J2, or as 
a high-range voltmeter by placing R1 on 
zero and plugging the test leads into jack 
Ji. 

With the S.P.D.T, switch set on the “high”, 
H, position, adjust unit R1 until the meter 
just reads “full-scale.” The test leads which 
are connected to a phone plug can now be 
plugged into J1, The resistor or condenser 
to be tested is placed across the test leads 
and the meter reading noted. If exact values 
are desired, a chart can be prepared and 
kept handy. Such a chart, shown in Fig. 9, 
is easily calculated from the formula: 
Resistance under test = 


Fixed resistance X (Im 1) 


I 
where Im is the full-scale reading 
meter and I is the actual deflection 
needle, 

To use the “low,” L, seale, reduce 
something under half-scale and 
toggle switch in the L position (thus con- 
necting the low-voltage resistor to the me- 
ter). The meter should then be set to full- 
scale reading either by shorting the test 
leads, or removing them from J1 and ad- 
justing R1. The advantage of the low scale 
is that it allows the testing of condensers 
having voltage ratings under 250, The high 
scale must not be used for testing the usual 
radio receiver bypass condensers as their 
voltage ratings will be exceeded. 


Uses of the Megger 


The instrument has been used for some 
time in the service shop of a concern with 
which the writer has had personal contact and 
has proven especially valuable in the case of 
filter condensers, If in one case a section of 
a power supply filter is blown out, the other 
sections are apt to be greatly weakened and 
this fact will show up as a high leakage cur- 
rent which will cause a low resistance value 
to be obtained when tested. By the use of 
the megger, these weak sections can be located 
and removed before further trouble arises. 

In some cases, leaky bypass condensers in 
some of the new autodyne superhet. circuits 
will cause considerable trouble. Since the 
fault cannot be tested with the usual re- 
sistance meter, it is apt to go unnoticed, but 
with a high-resistance tester, the trouble can 
be readily found. A warning at this point 
is perhaps apropos. The resistance tester 
will not give reliable results when applied 
to electrolytic condensers, These condensers 
draw a leakage current at all times and the 


of the 
of the 


R1 to 
place the 


resistance will vary widely with a small 
change in voltage. Although some idea of 
the condition of the condenser can be ob- 


tained, the tests are not sufficiently accurate 
to warrant replacement on resistance tests 
only, 

Paper condensers should not show much 
leakage, especially when used as coupling 
condensers. In this case, a positive voltage 
may be placed on the grid of the following 
tube which will cause distortion and may 
result in damage to the tube itself. The 
megger will locate this difficulty in a straight 
point-to-point test across the condenser and 
its associated grid leak. 

Not only can condensers be measured with 
this instrument, but any grid leak can be 
readily checked, It can easily be seen that 
this is especially valuable when point-to-point 
tests are to be made, 


List of Parts 


One Weston model 301 milliammeter, 0-1. ma., 
Ma.; 

One Clarostat volume control, 0.5-meg., R1; 

One Lynch resistor, .75-meg., R2; 

One Lynch resistor, .25-meg., R3; 

One power transformer, 600 V., center-tapped 
(and supplied with a 2.5 V. winding for 
the 27), P.T.; 

One filter condenser, 2 mf., 1000 V., C1; 

One 1.C.A. 5 prong socket ; 

One I1.C.A, toggle switch, S.P.D.T., Sw.13 

One 1.C.A. toggle switch, S.P.D.T., Sw, 23 

Two jacks, J1, J2; 

One Eveready-Raytheon ER-27 tube. 
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AN IMPROVED 
“TREASURE LOCATOR" 


(Continued from page 76) 


of individuals in penal institutions. A large 
loop constructed around a wood frame door- 
way through which inmates or visitors must 
pass, must be substituted for the smaller 
loop described in this article. 

(4) In searching through excavated ruins 
of ancient cities or villages for 
objects which have a historical value. 

Concerning gold treasure, so much has 
been read of the various haunts of the pi- 
rates of generations back, that there is no 
determining specifically where one may turn 
up a treasure chest! Practically every sea- 
coast village from the northern-most part of 
New England to the southern end of Florida 
has its pet tale of pirate treasure buried 
somewheres in the vicinity. In Mexico the 
Aztecs supposedly buried untold wealth at 
the direction of Montezuma, to prevent it 
from falling into the hands of the Spaniard, 
Cortez, and his soldiers, Some of these 
stories may have some foundation to them 
and are worth investigating. The actual 
cost of the metal locator to be described, 
which will facilitate the discovery of any 
buried treasure, is a mere trifle compared to 
pleasure and excitement one may derive from 
what. the explorer may unearth, besides the 
pleasure and excitement one may derive from 
such an exploration. 


Principle of Operation 


The metal locator consists of two units 
or sections, one of which is a single-tube os- 
cillator—the circuit of which is shown in 
Fig. 1A—which generates a fixed audio-fre- 
quency modulated radio-frequency signal. 

The inductance of the oscillator circuit is 
the loop that is wound around the frame 
of the case, which contains the oscilator 
equipment, as shown in Fig, 2A. The en- 
tire casing of the oscillator is movable on 
two wing-bolts, so that the most sensitive 
position may be determined before the loop 
is secured. 

In the other section is a 5 tube receiver, 
the pick-up of which also depends upon a 
loop constructed similarly to the oscillator 
loop. This receiver employs 2 stages of 
R.F. amplification, a detector, and 1 or 2 
Stages (optionally) of A.F, amplification, 

The purpose of the receiver is to pick up 
the modulated signal generated and trans- 
mitted by the oscillator. 

Now, as this complete device is carried 
around (as shown in the photo of the com- 
plete assembly) the loop of the oscillator, 
which normally has a fixed inductance, va- 
ries in its inductance value when it ap- 
proaches metallic deposits; this inductance 
value varies in direct proportion to the mass 
of the metal. Thus, when a variation in the 
note or signal is heard in the headphones it 
may be construed as being caused by the in- 
fluence of metallic objects. After some little 
practice it will be easy to determine just 
when the locator is directly above or in very 
close proximity to the hidden metal. 


Construction of the Two Units 


As can be seen by reference to the schem- 
atic circuits of the oscillator and receiver, 
A and B, respectively, in Fig. 1, no special 
or highly involved apparatus are required. 

Use wood construction throughout in pref- 
erence to metallic sub-bases which may influ- 
ence the efficiency. All values and dimen- 
sions necessary are indicated on the dia- 
grams, Layout and constructional details 
are shown in at A and B in Fig. 2, and in 
Figs, A and B. 

All dimensions should be strictly adhered 
to, although it may be necessary, because of 
cramped space, to employ special 45 V. “B” 
blocks, such as the Eveready No, 762, or its 
equivalent. 

In connection with the transmitter, an off- 
on switch, not shown in the diagram of Fig. 
1A, should be included in the “A—, B—” 
lead so that the power may be turned off 
when the instrument is not in use. A switch, 
for this purpose, is provided in the receiver, 
as shown in Fig. 1B, 
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New Model 425 
Reproducer 


The patented solid spider protects the air- 


gap against filings of all kinds. Made espe- 
cially for manufacturers of high quality radio 
and sound instruments. The Model 425 has 
that rich mellow quality of tone so desirable 
for radios and phonographs, 

Those with whom we have had the pleasure 
of doing business know our quality. In manu- 
facturing this new Model at the extremely 
low price of $16.50, we have not deviated one 
iota from our rule of manufacturing only high 
grade reproducers, 

Outside measurement of cone bracket 12%", 
depth 7 3/16”, height overall 12 5/16”. 

Why not order a sample and let the 
ducer speak for itself. If you are not 
oughly pleased, return the unit and 
money will gladly be refunded. 


WRIGHT - DeCOSTER, Inc. 
2251 University Avenue 
St. Paul, Minnesota 
Export Dept. M. Simons & Son Co. 
25 Warren St., New York 


Cable Address: Simontrice, N. Y. 
ALSO SEE PAGE 108 


7, 
thor- 
your 


























The demand is 


increasing for 


WARD LEONARD 
RESISTORS 


Progressive jobbers are 
supplying this demand 


SERVICE MEN KNOW Ward Leonard resistors are 
dependable. The price is so low there is no profit 
in taking chances with overrated resistors. 

Ward Leonard resistors are wire wound with silver 
soldered joints at the terminals. The resistance does 
not change. They assure quiet operation. 


Write for NEW literature for service men. 


WARD LEONARD ELECTRIC Co. 
MOUNT VERNON, H. ¥. 
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BUD 
Laboratory-Built 
PA. Equipment 


ELECTRO-DYNAMIC UNITS 
CARBON AND CONDENSER 
MICROPHONES - 4 & 6 FT. 
ALL ALUMINUM TRUMPETS 
FIELD EXCITERS - AIR COLUMN 
HORNS - LOW AND HIGH 
FREQUENCY UNITS FOR WIDE 
RANGE THEATRE USE 


Wh invite careful, critical inspec 
tion of our entire line of BUD 
laboratory-built sound equip 
ment We suggest that you con 
duct your own comparative test 
We CHAUENGE you to duplicate 
BUD performance and BUD 
Derenoasnity At Any Price! 
Write today for descriptive 
literature and prices and details 
of our Free Five Day Triat offer 
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Both units, Figs. A and B, are completely 
enclosed, the “backs” having been removed 
for photographing so as to illustrate the gen- 
eral construction of each unit, 


Instructions for Adjustment and Use 

To assemble the equipment when all the 
units are constructed and wired the follow- 
ing is the procedure. 

Place the cabinets flat on the floor or on 
a table, and securely fasten the carrying 
sticks of the cabinets in position. Turn the 
transmitting (movable) loop at right-angles 
to the receiving loop (stationary). The re- 
ceiving loop is carried horizontally and the 
transmitting loop, perpendicularly, 

The apparatus is now ready for testing and 
this should be done as follows. 

Set the instrument on a table, or on some 
object about 2 ft. above the ground and sev- 
eral feet from metal objects. Turn the 
switches of the transmitting and receiving 
loops to the “on” position, Now, insert the 
headphone tips into the jacks provided for 
them and adjust the transmitting (movable 
loop until little or no signal is heard in the 
headphones, This position should be at right- 
angles to the receiving loop. (Note that 
this adjustment is very important as the 
sensitivity of the instrument depends entirely 
upon the completeness with which this “null 
point” is secured,) 

Next, pass a sheet of copper (preferably), 
about 20 ins. square, under the receiving 
loop to familiarize yourself with the resulting 
sound, Make several adjustments of the 
transmitting loop until the most sensitive 
position is obtained, Tighten this loop se- 
curely by means of wing nuts. (If the trans- 
mitting loop varies in its proximity to the 
receiving loop, sound will be heard in the 
headphones, thus giving a false indication.) 

The oscillator is of the self-modulated type, 
and thus it may be necessary to vary the 
resistance of the grid leak within the range 
of 3 to 7 megohms. When the correct value 
has been determined the instrument will 
start to “pop” as soon as the switch is 
turned on, 

To operate the apparatus in the field the 
following instructions will be of great aid, 

Carrying the instrument 1% to 2 ft. 
above-ground, explore the “suspected” area 
systematically by walking back and forth 
in straight rows about 4 ft. apart. When 
the receiving loop passes over a_ sufficient 
quantity of metal a sound will immediately 
be heard in the headphones. The “treasure” 
(if any) so indicated will be located directly 
below the receiving loop. 

Finally, attention is called to a_ slight 
modification that has been incorporated for 
slightly increased convenience in manipula- 
tion. Although the photograph of the re- 
ceiving unit, big. B, shows only 4 tubes (in- 
cluding 1 stage of A.F. amplification), an 
additional tube has been incorporated in the 
schematic circuit, Fig. 1B, and in the parts- 
layout illustration, Fig. 2A, to furnish a 
second stage of A.F. amplification. Due to 
the fact that this tube is operated at zero 
grid potential its effectiveness is apparent 
only on weak impulses, inasmuch as it tends 
to over-load on strong signals (metallic bod- 
ies close to the instrument). 


Conclusion 

The sensitivity of this unit cannot be defi- 
nitely rated, but tests indicate that it is 
possible to obtain a signal at 15 ft. depth 
with a mass of metal 16 ins, square, This 
efficiency should prove more than sufficient 
for ordinary “treasure locating” work. 

The best features of this instrument are 
its stability in field work, when properly con- 
structed, and its simplicity in operation, 


* 
"SHORT WAVE TREATISE" (No. 520) 


ROM “Getting Started in Short Waves,” 

its opening chapter, to “Books for Short- 
Wave Fans,” the closing text page, this 50 
page book radiates useful information, Al- 
though primarily intended as a catalog of 
items dear to the heart of the short-wave 
enthusiast, this publication is also a short- 
wave primer. 

Your copy is now available, gratis, 


A LONG-WAVE TUNER 


(Continued from page 87) 


A superheterodyne, while desirable from 
many standpoints, was ruled out by the diffi- 
culty of construction and aligning. Since 
most builders already have a broadcast set 
incorporating a good A.F, amplifier it was 
felt that the inclusion of this unit would 
be needless and expensive duplication. 

The omission of the power pack may be 
open to some argument but in the interests 
of versatility it was decided to leave it out. 
As the chassis now stands it can be operated 
from batteries, direct from a D.C, power line 
or, by using any available “B" eliminator 
and suitable filament transformer it can be 
A.C, operated, 


The Circuit 


The circuit used is simplicity itself. The 
transformers are standard 456 ke. interme- 
diates, with the normal tuning condensers 
disconnected on one side and led to a 4 pole, 
single-throw switch which serves to extend 
the tuning range by putting these condensers 
in parallel with the 4 gang, 350 mmf., tun- 
ing capacities, giving a maximum tuning ca- 
pacity of around 450 mmf. which, with the 
inductances used, will serve to tune the cir- 
cuit to as low as 150 ke. from a starting 
point just at the edge of the regular broad- 
cast band, 

The new type 6C6 and 6D6 tubes are used, 
which are identical in every particular with 
the types 57 and 58, except that the heaters 
are designed to operate from 6.3 volts at 
.3-A, With the connection block used this 
makes possible the operation of the filaments 
on 110 V. D.C. lines by connecting a resist- 
ance of 280 ohms (rated at least for 25 W.) 
from the terminals marked “B+” to 4, then 
connecting the grounded or negative side of 
the D.C, line to “B—” and the “high” or 
positive side to “B+”. This will supply 
both heater and plate current for the set. 
If trouble is experienced from hum (due to 
the D.C. generator’s commutator ripple) this 
may be eliminated by connecting a_ single- 
section filter (a 30 hy. choke in series with 
a 4 mf, or 8 mf. condenser) back to the other 
side of the line, on each side of the choke, 
In this case, however, the current for the 
heaters should be taken from the line side 
of this filter to avoid overloading the choke. 

For operation on A.C, the pack supplying 
the plate current is connected to “B+” 
and “B—.” Then connect “B—,” 2 and 4 
together; also 1 and 3 together and con- 
nect a transformer supplying 6.3 V, at 4 A, 
between “B—” and 1. 

When using batteries this same connection 
holds; the “B” batteries (180 V, or more) 
being connected in place of the eliminator, 
and the 6 V. storage battery in place of the 
transformer, 

No switch was placed in the heater line 
since it is difficult to place a single switch 
so that it will control the tubes both on series 
and parallel connections. However, if it is 
desired to incorporate a switch in the tuner, 
combine it with resistor R12, 








Fig. B 
Underside of long-wave tuner. 
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The screen-grid voltage of the detector tube 
js quite critical and tremendous increases of 
sensitivity can sometimes be made by experi- 
menting with the value of resistor R10. 

Coupling to the output circuit is through 
the plate resistor and condenser network 
R11, C21. It is of course assumed that this 
coupling will be into the grid of an A.F. am- 
plifier tube. It is quite possible, of course, to 
use a pair of headphones directly from the 
output tip jacks but the mismatch of impe- 
dances results in a tremendous loss of effi- 
ciency and if headphones are desired it is 
suggested that a battery amplifier consisting 
of a single, type 30 triode (or other type of 
low-output-impedance triode) be used simply 
as an impedance-matching coupler. Due to 
the tremendously high plate impedance of 
the detector tube (greater than 1.5 megohms) 
a transformer is out of the question for this 
purpose. 


Adjustments 


After the wiring is completed and checked 
you are ready for the rather tedious opera- 


tion of lining up the tuned stages. Since, 
while there are many stations operating in 
the long-wave band, the frequency of the 


available ones will not be known, it will be 
best to use an oscillator for this purpose, 
If a service oscillator having a continuously 
variable frequency from 500 k.c. is not avail- 
able it is a simple matter to construct one 


in accordance with Fig. 2. (The frequency 
need not be known exactly since the only 


purpose is to supply a signal at several points 


within the band to check the alignment of 
the tuned circuits.) 

Coil L1 in Fig. 2 consists of 260 T. of 
No, 28 insulated wire wound on a form % ins, 
in dia. and 6 ins. long, and tapped at the 
center. Pick-up coil L2 should have about 
50 T. on the same diameter form and 
mounted in such a way that the coupling 
between it and the oscillator coil can be 
varied. 


Additional data concerning alignment pro- 
cedure has appeared in numerous past issues 
of Rapio-CRaFT. 

Properly constructed you will find this set 
sensitive and selective. The ability to secure 
circuit oscillation, by adjusting the volume 
control to maximum, permits reception of 
weak phone stations by the squeal method, 


Results 


A listening test was conducted for a short 
time during one afternoon under the follow- 
ing conditions. 

Location: Very poor, in the heart of New- 
ark surrounded by tall, steel frame buildings 
and with every conceivable form of electrical 
interference present. 

Aerial: About 50 
approximately the same 
and unshielded. 

“B” batteries, total voltage, 250. 

Headphones used only with no audio am- 
plification, 

Time: 4 P.M. to 5 P.M. (which is any- 
wheres from 10 P.M. to midnight in various 
European countries). 

Nothing but miscellaneous code and noise 
were heard for some time then a faint voice 
speaking in what seemed to the writer (who 
is, however, no linguist) to be French. Care- 
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ful listening and a check of the dial posi- 
tion (28) against known stations brought 
the conclusion that the station must be Radio 
Paris on 1,648 meters (182 kc.) though no 
announcement was heard, Since, by that 
time, it was growing quite late (in Europe, 
that is) and since the foreign stations ob- 
serve more seemly hours than the American 
it was decided to knock off and go at the 
business of picking up Europe in a serious 
way at some later date. A catch of one 
station out of the possible half-dozen or so 
was considered rather good the first time 
on the air. 

For the information of those who are not 
familiar with European stations a list of 
possible catches to fish for appear on pg. 87, 
with é6ther pertinent and helpful information. 


List of Parts 


Four special, high-gain, single-tuned I.F, 
transformers, 456 ke., L1, L2, L3, L4; 
One R.F. choke coil, 85 mh., R.F.C.; 


Three LR.C. %-W. carbon resistors, 70,000 
ohms, R2, R4, R6; 

Two I.R.C. %-W, carbon resistors, 25,000 
ohms, R1, R3; 

One I.R.C. %-W. carbon resistor, 10,000 
ohms, RS8; 


One I.R.C. %-W. carbon resistor, .1-meg., R9; 


One I.R.C, %-W, carbon resistor, .15-meg., 
R10; 

One IL.R.C, %-W. carbon resistor, .25-meg., 
Rii; 

One I.R.C. 1 W, carbon resistor, 100 obms, 
RS; 

One Electrad wire-wound volume _ control, 
10,000 ohms, R7; 

Two Concourse dual-type paper condensers, 
non-inductive, .1-.1-mf., 400 V., C11, C12, 
C13, C14; 

Three Concourse paper condensers, non-in- 
ductive, .1l-mf., 400 V., C15, C16, C17; 

Two Concourse paper condensers, non-induc- 
tive, .25-mf., 400 V., C18, C20; 


One mica condenser, 

One mica variable 
C98; 

One Concourse electrolytic condenser, 25 V., 
10 mf., C19; 

One 4 gang tuning condenser, 350 mmf. each 
section, C1, C2, CS, C4; 

Four I.C.A. 6 hole wafer sockets; 

Four I.C.A, glove-type tube shields (for tubes 
having size ST12 bulbs); 


.001-mf., C10; 
condenser, 80-250 mmf., 


One 1.C.A. electro alloy chassis, 6% x 10 x 
2 ins. ; 

One I.C.A. spring binding post assembly, 
marked “ANT,” “GRD.” ; 

One I.C.A, twin tip-jack strip; 

One 4 pole, double-throw switch 5 


Three Sylvania type 6D6 vacuum tubes, V1, | 


Va, WSs 
One Sylvania type 6C6 vacuum tube, V4, 
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READERS’ DEPARTMENT 


(Continued from page 98) 


“LONG-WAVE CONVERTER" 
Epitor, Rapio-CraFt : 

After having constructed the “Long-Wave 
Converter” described in the April, 1931 is- 
sue of Rapio-Crarr and having had such fine 
results with it, I though that possibly you 
would like to hear from someone who has had 
real results with it. I constructed the con- 
verter around a Hartley oscillator circuit 
instead of the dynatron incorporated in the 
original construction, 

I have not kept a complete log of stations 
received, using the converter in conjunction 
with a Majestic 52 superheterodyne. How- 
ever, I will give you a listing of a few of 
the stations I have received but not verified : 


Paris, France (1,931 meters); FL, 1,446 
meters; Hilversum, Holland, 1,875 meters; 
Ilanover, Germany (at intervals) relaying 


Hamburg on 566 meters; and numerous ex- 
perimental, weather, ship-to-shore, etc., trans- 
missions here in the States. I have been 
unable to try any real DX of the past 2 
years since where I am we did not have elec- 
tricity and I did not find it convenient to 
construct a battery set. But, now, we will 
have a line “out our way” and I shall again 
be on the hunt for long-distance records. 
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We could easily build 
so gosh-darn much D.C. 
resistance into our —~ 
pressors that you could 
not hear a Tesla coil ex- 
ploding in your gas 
tank. ... 

But you wouldn’t get 
any power either. It’s 
a case of knowing just 
the exact ratio of R.F. 
to D.C. resistance. 

- + « and boy—CEN- 
TRALABS have the 
answer. 


Central Radlo 
Laboratories 
MILWAUKEE, WIS, 


Centralab 


MOTOR RADIO 
NOISE 
SUPPRESSORS 














The New Supreme 
Precision Multiwave 


Signal Generator 
MODEL 180. 


The performance and price 
of Model 180 will amaze you. 
WRITE FOR COMPLETE 
INFORMATION TODAY, to 


Supreme Instruments Corp. 
499 Supreme Bldg. Greenwood, Miss. 
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ce of ( One 


or More of These 
Popular Short Wave Books 


Here’s money put right into your pocket—here’s a say- 
ing you never gave a thought to. You get absolutely 
FREE 7 one or more of the regular 25c and 50c short 
wave books with a year’s subscription to SHORT WAVE 
CRAFT, the Radio Experimenter’s Magazine. A one 
year’s subscription brings you one fifty cent book or two 
twenty-five cent books; a two-year subscription brings 
you two fifty cent books and any one twenty-five cent 
book. Decide NOW what books are most necessary to 
you—then send us your subscription by return mail 
The books will be sent to you immediately. 





HIs popular short-wave magazine interests the great 

army of ‘‘hams,”’ broadcast listeners, and general 
radio students who are interested in experimental as 
well as scientific angles of short wave development and 
application. In each monthly issue appears the largest 
and most correct short-wave station call list, and 
portant construction articles on receivers and transmit- 
ters, including ‘‘picturized’’ diagrams easily understood 
by anyone, a big feature ‘‘originated’”” by SHORT WAVE 
CRAFT. You'll also find the latest news about short- 
wave physics, micro- and ultra-short waves and other 
applications of this newest branch of radio. 


Many Short Wave Sets to Build 


Many excellent short-wave sets with complete construc. 
tion details with ‘‘picture’’ diagrams, are found in every 
issue—these sets vary from simple one- and two-tube 
~~ to those of more advanced design, five and eight 
ubes. 


Big Silver Trophy FREE! 


Recently Spauauretes by Mr, Hugo Gernsback, Editor, 
was the “Short Wave Scout est."’ To the Short- 
Wave ‘‘fan’’ who has logged a aantned verification of 
the largest number of short-wave stations from all over 
the world, during one month, will be awarded a magnifi- 
cent silver Short Wave Scout Trophy. 


4-Color Cover 9” x 12” — 
2. The Copy 


Over 200 Illustrations 






On All 
Newsstands 


SHORT WAVE CRAFT, Dept. RC-834 
99 Hudson St., New York, N. Y. 


Gentlemen: Enclosed vou will find my remittanee for a 
subscription to SHORT WAVE CRAFT for 

{ ] One Year @ $2.50 (Canadian and foreign $3.00) 

{ ] Two Years @ $5.00 (Canadian and foreign $6.00) 
Send me FREE books which are circled below. 


1 3 3 4 
NOM  cecccccccccecccccscscscccecesesscescsccessceses 
BGETOED cccccccce ci. cccccccccccceccccccoecceesoonceee 


CY coccccccccccccccsccscecsccesesBtMt® seseccsccece 


(Send remittance in check or money order. Register let. 
ter if it contains cash or unused U. 8. Postage Stamps.) 


MAIL COUPON TODAY 
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If it is possible, would you please send 
me a diagram for a real long-wave receiver, 
using a bandpass filter and the new tubes, 
either the principle you used in the converter 
or the superheterodyne principle. (1 would 
prefer plug-in coils, the use of honeycomb 
coils will be O.K,. too, if they are the same 
size as the ones used in the converter). 

A, L. SEALE, 
Route 3, Bor 310A, 
Pensacola, Fla. 


There is considerable interest in the direct 
reception of long-wave stations, and we shall 
be glad to receive reports of results obtained 
by radio men everywhere, with either the 
“Long-Wave Converter” to which Mr. Seale 
refers, or the long-wave tuner described in 
this issue of Rapio-Crarr, 


* 
A COMPLETE SET TESTER 


(Continued from page 91) 


sistnee, 0/1,000/10,000 ohms/0.1- /1.0 meg- 
ohm, and; capacity, 0/0.125- /1,25/12.5 mf, 


The “English-reading” Tube Tester 


(1) The use of the English-reading meter 
is helpful for showing a customer that there 
is no guess work or secret method involved 
in testing his tubes——when, in testing a tube, 
the pointer of the meter stops at the word 
“bad,” the customer accepts the verdict with- 
out question, 

An interesting feature of this tube tester 
is its ability to indicate short-circuited con- 
ditions between any 2 elements of any radio 
receiver tube, as contrasted with the usual 
tube tester, which will indicate short-circuits 
between only 2 or 3 elements. This tester 
will accomodate all receiving tubes, including 
those with 3 filament terminals, and filament 


or heater potential ratings of 1.5 to 30 VY, 


The Service Oscillator 

(2) <A completely-shielded service oscil- 
lator is provided for operation from any A.C, 
power supply (which automatically accom- 
plishes 100% modulation). The oscillator 
is tuned with a precision-type dial; the out- 
put is controlled by an attenuator (and any 
of the 6 A.C, potential-measuring ranges of 
the analyzer meter may be used for radio 
frequency output measurements. 

Each oscillator is individually calibrated 
over a fundamental range of 100 to 250 ke.; 
the higher I.F. and broadcast frequencies, 
up to 1,500 ke., are provided by calibrated 
harmonics of the fundamental tuning range. 


The “Straight-Forward” Set Analyzer 


(3) Simplicity and straight-forwardness 
characterize the design of the complete an- 
alyzer inclued in this tester. “Straight-for- 
wardness” is a new term in analyzer design, 
and is used to indicate and emphasize the 
simplicity and ease with which the “free 
reference point” system of set analysis may 
be employed with this new test instrument. 
The “analyzing cable” of this tester simply 
extends the tube circuits to a neat-appearing 
and convenient panel arrangement of insu- 
lated terminals which enable direct or 
“straight-forward” meter connections for any 
desired measurement. 

As a novel and valuable addition to the 
analyzing circuits, a “ground” connection is 
made through the flexible analyzing cable, 
similar to the conventional top cap or con- 
trol-grid circuit, but including instead of 
the cap connection a “ground” clip at the 
top of the analyzing plug, and a “GROUND” 
terminal on the tester panel, so that the vari- 
ous measurements can be made on the tester 
panel with reference to the chassis of the 
radio set. 


The Multi-Range Ohmmeter 

(a) .A direct-reading ohmmeter, with 4 
ranges, 0/1,000/10,000 ohms/0.1- /1.0 meg- 
ohm, is provided in connection with the an- 
alyzer meter, The 0/1.0 megohm range is 
available when used with an ordinary 45 V. 
battery, while the other ranges are actuated 
by a self-contained 4.5 V. flashlight battery. 


RADIO- 


The lowest division of the lowest ohm- 
meter range is 1 ohm, with the 35 ohm di- 
vision at the center of the dial, which makes 
this range ideally suited for low-resistance 
continuity tests. 

(For those who practice “speed” in serv- 
ice work, it is one of the most interesting 
features of this application of the “free ref- 
erence point” system of set analysis [de- 
scribed in detail in the September, 1955 issue 
of Rapro-Crarr, in the article entitled, “Thy 
Design Principles of an All-Purpose Tester” 
that any range, of any function, of the an 
alyer meter can be straight-forwardly con 
nected into or across any circuit of a tube 
socket for current, potential or resistance 
measurement.) 


The Capacity-Measuring Unit 

(b) By utilizing power available in the 
radio set, in conjunction with this “portable 
laboratory,” the professional radio man is 
enabled to test paper condensers for leak- 
age, or to measure the leakage current of 
electrolytic condensers, 

Three capacity-measuring ranges, 0/0.125- 
/1,.25/12.5 mf., are provided for directly read- 
ing non-polarized condenser values on an 
evenly-divided scale of the analyzer meter, 
in connection with the regular A.C, power 
supply system, 

Of exceptional interest is the fact that 
condenser capacity and A.C, voltage values 
are interpreted on the regular, evenly-divided 
scales used for measuring D.C. values, This 
feature, which was secured by special circuit 
design, avoids the necessity of resorting 
either to an “off-set” scale, or to the type of 
scale which, having the divisions crowded at 
one end of the scale, is characteristic of the 
usual “universal” meter, 

The panel is finished in verichrome: the 
carrying case is provided with a detachable 
cover and a compartment for accessories, 

Altogether, this portable set tester is an 
excellent example of the progress which has 
been made in testing apparatus, 


AN IMPROVED 
MAGNETIC SPEAKER 


(Continued from page 91) 


tion does not require any external power for 
field excitation, since the magnetic force, 
which is a pre-requisite of any speaker, is 
obtained from permanent magnets always cm- 
ployed in their construction. 


Construction 


Unfortunately, some of the major draw- 
backs to magnetic types of loudspeakers were 
sufficient to influence radio set enthusiasts. 
Probably one of the most important was that 
of “chattering” on loud volume, due to the 
armature striking the pole pieces. However, 
this defect has been completely eliminated 
in the construction of the unit shown in 
Fig. A. An idea as to its rigid mechanical 
assembly can be seen in Fig. 1. The arma- 
ture in this unit consists of a number of 
laminated pieces, which when built up, total 
a length approximately %- x %-in. in width. 
This member is rigidly fastened on one end 
by two copper leaves which “rock” on rocker 
arms fitted onto each end. The lead casting 
into which these rockers fit are curved pur- 
posely so as to facilitate this motion. Care- 
ful analysis of the construction of this 
speaker will show that armature motion is 
transmitted directly to the cone without the 
use of any levers or intermediary mechanical 
elements, 

Two horseshoe-shaped magnets are em- 
ployed, as can be seen from Fig, 1. They 
serve to reinforce each other so that an in- 
crease in the magnetic flux density at the 
air gap results, which increases the sensi- 
tivity of the unit. 

The unit is completely encased to prevent 
dust or metal particles from entering the 
unit and interfering with its efficiency. The 
cone diameter is 8 ins., with concentric 
ridges impressed at various circumferences 
of the cone to improve its response charac- 
teristics. 
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INFORMATION BUREAU 


(Continued from paye 96) 


sion reading, with grid and plate connected 
together, has not been exceeded, continue to 
operate the filament at the 50% above nor- 
mal value up to 2 hours, discarding those 
tubes which do not reactivate within this 
time limit. . 


A SMALL MAGNETIZER 

(273) Mr. W. A. Troxel, Warren, Ohio. 

(Q.) I want to build an electromagnet 
for re-magnetizing phono. pickup and mag- 
netic reproducer magnets, My idea is to 
take a round, soft-iron bar 1 in. in dia., 
about 1 ft. long and have it bent into a 
“U" shape. Over its two poles place 2 coils 
and connect them in series so that a north 
and south pole are created when this assem- 
bly is connected to a D.C, supply. 

What I want to know is, the size and num- 
ber of turns required for these coils, Also, 
whether this magnetizer can be used with a 
6 V. storage battery, or a radio set “B” 
eliminator, or whether it requires 110 V. 
D.C. from a generator. I would rather have 
it operate from a 6 V. storage battery as 
there are no D.C, lines in Warren, 

(A.) A suitable magnetizer designed along 
the lines suggested is shown in Fig. Q.273. 
A really effective magnetizer, however, would 
require the use of a 110 V. D.C. supply. 


AN ELECTRO-ACOUSTIC 
WAVEMETER 
(274) Mr. Pierkopf, 
Pennsylvania, 
(Q.) What are the constants of the cir- 
cuit shown at L in the department, “Recent 


Jacob Collingsdale, 


Radio Developments—lIllustrated,” in the 
January, 1934 issue of Rapio-Crarr, page 
392? The manner in which this “electro- 
acoustic wavemeter” operates is not very 


clearly indicated, 

(A.) Referring to the illustration, which 
is reproduced here as Fig. Q.274, coils B and 
L. may be honeycomb units or a special A.F. 
transformer. Coil B is designed to match 
the plate impedance of V1. A range of 700 
to 3,000 cycles can be covered with an in- 
ductance L of about 130 millihenries, and a 
Leeds and Northrup decade condenser box 
of 1 mf. capacity, C, to tune the wavemeter 
cireuit to resonance, 

With a 2 stage A.F. amplifier the sensi- 
tivity at 1,000 cycles per second is sufficient 
to produce a full-scale deflection of a 7% ma, 
thermoammeter by whistling a 1,000 cycle 
note with moderate intensity at a distance 
of 4 or 5 ft. from the microphone, M. Trans- 
former T is a standard microphone coupling 
unit. The normal “A,” “B,” and “C” yolt- 
ages are used on the tube, A, which may be 
a standard triode. 

It may be of interest to note that this new 
frequency meter for sound waves in air has 
heen developed for use in place of Helmholtz 
or Koenig resonators to detect sound and to 
determine the pitch. Even for those with 
well-trained ears the isolation of component 
frequencies in a complex sound wave is un- 
reliable with Helmholtz or Koenig resonators, 
But the new electro-acoustical wavemeter, 
when correctly designed and constructed, con- 
stitutes a sensitive, selective, linear wave- 
meter circuit which can be used in analyzing 
complex sound waves. It also can be given 
directional characteristics and used as a 
sound detector and direction finder, 


ONE STAGE OF A.F. AMPLIFI- 
CATION 

(275) Mr. Gregory 

Ohio, 

(Q.) I constructed a “1 tube loudspeaker 
set” using a type 38 tube which gave satis- 
factory results on locals, but I am now con- 
fronted with the problem of obtaining greater 
volume by the addition of an audio ampli- 
fier, As I live in a D.C, district, can you 
Suggest a method by which I can couple the 
38 regenerative detector to a 48 type tube? 

(A.) We have had so many requests for 
diagrams of single-stage A.F. amplifiers that 


Coppers, Cleveland, 


RADIO-CRAFT 


for 


AUGUST, 


we are reproducing in Fig. Q.275 4 funda- 
mental circuits which all experimenters may 
adapt to their individual requirements, It 
is hoped that this set of circuits will be used 
in the future as a reference by all those who 
wish to add a stage of A.F, amplification to 
existing sets. 

Tube types V1 and V4 may be of any de- 
sired type to match the remaining units of 
the set. At A and B are shown connections 
for, respectively, triode and pentode ‘“‘direct- 
heater” power output tubes; utbes V3 and 
V4, in C and D, respectively, are also of the 


triode and pentode types, but of “indirect 
heater” design, 


Normal rated voltages may be applied as 
“A.” “B,” and “C,”’; or, any conveniently 
available voltages, within the safety limits 
of the tube used, may be applied to these 
circuits, 

Control-grid or “C” bias voltage for direct 
heaters V1 and V2 is indicated to be supplied 
by a “C” battery. In the instance of indi- 
rect heaters V3 and V4, this “C” bias is 
more conveniently obtained, ordinarily, as 
the drop across a resistor in the “B” re- 
turn circuit of the tube. The value of this 
unit, resistor R in C and D, may be deter- 
mined experimentally or by reference to the 
table, “Rapio-Crarr Bias Resistor Values,” 
which appeared as Rapio Service Dara 
Surets Nos, 113 and 114 in the May, 10954 
issue, pages 670 and 671, This tabulation 
covers the requirements of practically every 
commercial tube; over 235 different operat- 
ing conditions are considered, in connection 
with over 55 different types of tubes. 

Although a magnetic reproducer is shown 
in all instances as a matter of convenience 
directly connected into the plate cireuit of 
the power tube, this reproducer may be in- 
directly coupled through a condenser or by 
means of an output transformer in the man- 
ner shown in numerous past issues of Rapio- 
Crarr. Or, it may be entirely replaced by a 
dynamic unit of either the permanent-magnet 
or electro-magnetic type: energy for the field 
coil of the magneto-dynamic reproducer may 
be obtained from an exciter unit (Informa- 
tion Bureau, Rapio-Crarr September, 1933, 
page 168), or from the plate or filament cir- 
cuit of the set in which it is used. 


In circuits A and B the output of the 
radio set or device with which the amplifier 
is to be used connects to the .01-mf, con- 
denser and one side of the filament. Inas- 
much as the filament connection will be made 
automatically if the “A” supply is made com- 
mon to both the external unit and V1 or 
V3, it will be necessary only to run the lead 
to the plate of the last tube in the external 
unit in order to secure input to the supple- 
mentary 1 tube audio frequency amplifier. 


The same plate connection is made in cir- 
cuits C and D. It is necessary, however, to 
exercise a little care in connecting the chassis 
lead. That is, if the supplementary A.F. 
amplifier is to be used in conjunction with a 
commercial radio set there is the possibility 
that this set will not have its filament and 
“B—" connections wired to the chassis in 
quite the relation shown in these two circuits, 

Make certain that coupling condenser C 
is not shorted, leaky, or open-circuited, 

Mr. Coppers’ inquiry is best answered by 
reference to the article, “Ilow to Build the 
Savil Type 748 D.C. Kit Set,” Rapro-Crarr, 
December 1932, pg. 338. This article dis- 
cusses the design factors governing the use 
of the type 48 tube. 

Following is a listing to be used in con- 
nection with Fig. Q.275: 


List of Parts 


One mica- or paper-diclectric fixed condenser, 
-01-mf. ; 

One grid leak, %-W. 0.5-meg.; 

One vacuum tube (to meet 
quirements) ; 

One tube socket (for tube selected) ; 

One bias resistor (for indirect-heater tube; 
select value as directed) ; 

One bias resistor bypass condenser (for in- 
direct-heater tube circuit), 10 mf. (may 
be of electrolytic type, with negative lead 
connected to “B—’’) ; 

Eight binding posts (2 for battery connec- 
tions, and 2 for output). 


individual re- 
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RCA makes 
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Wave ANTENN? 






ALL 


“Provides a new source 
. of profit for the wide- 
awake service man” —says A. H. Prow, Pres. 
Phila. Radio Service| Men's Association. 


VERY home with an all wave set is an 

immediate prospect...so get busy! 
Tell your customers how this remarkable 
new antenna — up weak signals, 
cuts down man-made interference, gives 
more uniform response because of 
special “double doublet” feature. Kit 
of essential parts retails for $7.00. 
Your installation charge extra. 

Special “Dealer Demonstration” An- 
tenna Kit, Net Price $9.85, makes 
possible convincing demonstrations in 
your store. Connects to four receivers. 


Have you seen the remarkable new RCA 
Full Range Test Oscillator? 90 to 25,000 
K. C. Direct Reading Dial, weighs 5 
pounds with batteries. Only $29.50 
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-WEBSTER- 


CHICAGO 
50 WATT 
Class “‘A’’ Amplifier 


Wall or Rack Mounting 





Type A-66 
Webster 50 watt amplifier for wall 
or rack mounting. Three stage; 
push pull 845 output, for micro- 
phone and phonograph. Output 
impedance 500 ohms. Special 
transformers furnished. 


FOR CATALOGUE! 


Let us put your name on the Webster 
mailing list to receive our regular 
bulletins, 


The Webster Company 


3830 WEST LAKE ST., CHICAGO, ILL. 
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FREE 


48-Page Supplement 


to the Auto-Radio 
Service Manual! 


To everyone who now purchases the OFFICIAL 
AUTO-RADIO SERVICE MANUAL this big 
48-page Supplement is issued FREE. Prac- 
tically all of the latest sets, together with ser- 
vicing information will be found in these new 
pages. The new Supplement does not increase 
the cost of the book to you, but gives you an 
Auto-Radio Service Manual that is right up- 
to-the-minute with service notes. 


Good Money in Servicing Auto-Radios 


If you are overlooking servicing auto radios, 
you’re missing a great deal of business. The 
suto-radio business had its greatest boom last 
summer when thousands of sets were sold By 
now many of these same sets require servicing 
and with hundreds of them right in your own 
community, you can build up s good auto-radio 
servicing business. In a short time you can 
easily add 25% profit or more to your regular 
servicing business. 


List of Sets Covered in the Manual 


Acme Radio Mfg. Co. P. R. Mallory & Co. 
Allied Radio Corp. Melborn Radio La Co, 
Atwater Kent Mfg. Co, Montgomery 
Audiola Radio Co. National Co., 

Autocrat Radio Company Noblitt- -Sparks Ind., Inc. 
Automatic Radio Mfg. Co. Philco Radio & Tel. Corp. 
Carter Genemotor Corp. Pierce-Airo, Inc. 

Gontury dy Prods. Co. Premier Electric Co. 
Radio Chassis, Inc, 
RCA-Victor Co., Ino. 
Sentinel Radio Corp. 
Sparks-Withington Corp. 
Stewart Radio & Tel. Corp. 
Jetrola Radio Corp. Stewart-Warner Corp. 
Emerson Electric Mfg. Co. Stromberg-Carlson Tel. 
Fada Radio & Elec. Corp. Mfg. Co. 

Federated Purehaner, Inc. Transformer Corp. of Am. 
Ford-Majest United Amer. Bosch Corp, 
Franklin Radio Corp. United Motors Service 
Galvin Mfg. Corp. U. 8. Radio & Tel. Co: 
General Electric + Co. Utah Radio Prods. Co. 
General Motors Corp. Wells-Gardner Company 
A. H. Grebe & Co. Wholesale Radio Serv. Co, 
Grigsby” -Grunow Co. a Wurlitzer Mfg. 


as. Hoodwin Company 
aoe Radio ee. Zenith Radio Corp. 


$2.50 


Over 200 Pages 
Over $00 Illustration 
9 x 12 Inches 
Flexible Loose-Leaf Cover 





Gonselioeted, eeaniee, 
Ltd. 


Crosley Radio Corp. 
Delco Apptance Corp. 
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THE P.E. CELL 


(Continued from page 86) 


the most common, The term photoelectric 
cell is generally used to designate a cell or 
tube in which electrons are emitted under 
the influence of electro-magnetic radiation— 
usually visible, ultra-violet, or infra-red radia- 
tion. The photo-conductive effect refers to 
devices in which light produces a change in 
electrical conductance. Such devices are 
known as photo-conductive cells of which the 
most common example is the selenium cell, 
The third classification is that of photo-voltaic 
cells of which there are the so-called electro- 
lytic and electronic types. Such cells require 
no external source of voltage and have rela- 
tively low internal resistance, 


Photo-Emissive Cells 


Photo-emissive cells have been made with 
many different types of sensitive surfaces. 
For use in the visible spectrum most cells 
have a surface of a pure or compounded 
alkali metal. Such surfaces must be prepared 
and maintained in a vacuum or an atmosphere 
of inert gas at low pressure. The cells gen- 
erally take the form of a glass envelope 
within which the sensitive cathode is either 
deposited on the inner wall of the bulb or 
on a suitable plate structure. The anode is 
usually of considerably smaller area than the 
cathode and may take the form of a wire or 
ring which serves to collect the electron 
emission from the cathode. If the finished 
cell is highly evacuated it is known as a 
vacuum cell, in which the photo-electrons 
are the only current carriers. If the cell is 
filled with an inert gas at low pressure it is 
called a gas-filled cell, in which the primary 
electrons ionize the gas, resulting in a total 
photoelectric current of from one to 50 times 
as great as that in a similar vacuum cell, 

Some of the principle characteristics of 
photo-emissive cells are shown (Figs, 1 to 8). 
In Fig. 1 the relative response of the various 
alkali metals to various wave lengths of light 
is shown, It will be noted that all of the 
alkalis are sensitive in the visible spectrum 
which extends approximately from 4,000 to 
8,000 angstrom units. The maxima of sensi- 
tivity are found farther toward the longer 
wavelengths for increasing atomic weight of 
the alkali metals. Sodium and potassium are 
generally sensitized with hydrogen, which pro- 
cess shifts the maxima of these two alkalis 
slightly toward the red end. ‘Tungsten in- 
candescent lamps are generally used as light 
sources with photoelectric cells. The distri- 
bution of energy from a tungsten filament 
operated at 4,000° K is shown in Fig. 4, 
Because this source emits most of its energy 
in the red and infra-red, it has been desir- 
able to produce photoelectric cells which have 
greater sensitivity for long wavelengths of 
light. Progress has been made in this direc- 
tion at the Bell Telephone Laboratories as 
illustrated by the curves in Fig. 2. 

The most generally used cell today is that 
known as the Cs-Cs,O-Ag or simply the 
caesium oxide type. The sensitive surface 
consists of a silver film or plate which is oxi- 
dized and upon which a carefully controlled 
quantity of metallic caesium is deposited. 
Caesium reacts with Ag.0 to form an oxide of 
caesiums with which a very thin film of 
metallic caesium is associated. The process 
is one which requires a considerable delicacy 
of control and manipulation but it results in 
cells which are many times more sensitive to 
red light than any heretofore produced, 

A typical color sensitivity response curve 
of this cell is shown in Fig. 3. In the same 
figure is shown the color response of the 
human eye. In Fig. 4 is shown the response 
of the caesium oxide cell to the light from 
a tungsten filament. 

Photo-emissive cells have a _ substantially 
linear current response with respect to in- 
cident light intensity as shown in Fig. 5. 
The output of gas-filled cells increases with 
applied voltage until the curve of Fig, 6 
approaches a vertical line, at which point the 
ionization becomes self-sustaining and the 
cells glow. This generally reduces or de- 
stroys the sensitivity of the surface and 
should be avoided by maintaining the applied 
voltage below the maximum safe voltage 
given in Fig. 7. Vacuum cells, however, 
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exhibit a saturation characteristic whicn is 
to be expected because of the absence of gas. 
Vacuum cells have roughly 1/5 the output 
of gas-filled cells but are more stable and are 
not critical with respect to operating voltage, 
as shown in Fig. 6. 


The dynamic characteristics of a typical 
photo-emissive cell are shown in Fig. 8 A 
vacuum cell shows essentially uniform re- 
sponse over a wide range of frequencies, The 
gas-filled cell shows marked attenuation with 
increase of frequency. Furthermore, the 
greater the applied voltage (resulting in more 
gas amplification), the larger is the attenua- 
tion at high frequencies, As the frequency 
increases the dynamic output approaches that 
of a vacuum cell. 

There are many other photo-emissive cells 
employing sensitive surfaces which are sensi- 
tive to ultra-violet light. Although their 
characteristics are interesting, their applica- 
tion at present is limited to scientific research 
and a very few semi-commercial applications, 


Photo-Conductive Cells 


As mentioned previously, the selenium cell 
is the best known example of this type, (The 
element selenium, discovered in 1817 by 
Berzelius, is known as a “semi-conductor.” 
Its light-sensitive properties were discovered 
by accident in 1873.) The usual form of cell 
consists of one or more parallel pairs of 
conductors which are bridged by a thin film 
of grey crystalline metallic selenium, Since 
light can penetrate but a very small depth of 
the metal, it is desirable to expose as large 
an area of the sensitive metal as possible 
without greatly increasing the resistance. 

A common construction is a glass plate on 
which a gold or platinum film is deposited in 
the form of a grid. Half of the gold film is 
separated a short distance from the other 
half by a long zig-zag path in which the 
selenium is deposited, When an external volt- 
age is applied a small current flows even 
when the cell is dark. When the cell is il- 
luminated, the current rises to a considerably 
greater value, In general the following char- 
acteristics are observed: 

(1) The sensitivity increases with the ap- 
plied voltage. 

(2) The sensitivity of very high-resistance 
cells is usually greater than that of low- 
resistance cells, i.e., the current ratio of 
light to dark values is larger for small values 
of current, namely, microamperes, than it is 
for higher values, namely, milliamperes, 

(3) The net increase in current due to 
light is proportional to the square root of 
the light intensity. 

(4) For rapidly fluctuating light, the cur- 
rent output of the cell is nearly proportional 
to the light intensity and inversely propor- 
tional to the frequency. 

The static current response to various light 
intensities is shown in Fig. 9, In Fig. 10 
the time rate of response is shown. The lag 
is apparently due to the fact that as electrons 
are freed within the metal some of them 
immediately begin to recombine in their travel 
to the positive electrode with positive ions. 
Eventually an equilibrium condition results 
in which the rate of liberation of electrons 
from selenium atoms is equal to the rate of 
recombination. 

In Fig. 11 the dynamic response of a 
typical selenium cell is shown, As would be 
expected, the frequency response is poor, al- 
though satisfactory results in the audio range 
are claimed by the use of properly compen- 
sated amplifiers, 

In Fig. 12, the color response of a typical 
selenium cell is shown, The cell is sensitive 
throughout the entire visible spectrum, 

In the physical construction described above 
the light is generally incident at right-angles 
to the flow of current, A second type of cell 
has some useful properties. In this form the 
selenium deposited in a thin film on a metal- 
lic plate and a semi-transparent metallic con- 
ductor is laid on top of the selenium. The 
incident light is parallel to the flow of cur- 
rent and the resistance of the cell is very 
much lower than that of the other type. 
Since the voltage dissipation of any selenium 
cell is limited to a small value, the voltage 
applied to these cells must be low. 

Other forms of photo-conductive cells have 
been developed with considerable success. T. 
W. Case discovered the extremely red-sensitive 
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THE P.E. CELL 


(Continued from page 121) 


characteristics of oxidized thallium sulphide, 
The latter serves to bridge the ~~ of 
a grid as in the selenium cell. Michelson 
has alloyed selenium and aon to obtain 
red sensitivity. 


Photo-Voltaic Cells 


Photo-voltaic cells are among the oldest 
of light-sensitive electrical devices, Becquerel 
in 1839 observed that light on one of two 
electrodes in an electrolyte produced an e.m.f. 
T. W. Case and others have developed this 
effect to a more or less practical degree, 

Several years ago a certain radio tube 
Company announced their photolytic cell, 
which is of this type. Both of the electrodes 
are covered with crystalline cuprous oxide 
and a weak conducting electrolyte surrounds 
them. When one of the electrodes is illum- 
inated a voltage appears at the terminals of 
the cell, The cell is unsuited for furnishing 
continuous current but is intended for use in 
sound equipment where the fluctuating light 
intensity produces a varying voltage. The 
cell is connected in series with a condenser 
and the primary of a step-up transformer, 
the secondary of which is connected to the 
grid of an amplifier tube. 

The D.C, potential developed at the term- 
inals of the cell is shown in Fig. 13. It is 
to be noted that the potential approaches a 
maximum value of approximately 160 milli- 
volts beyond which an increase of light in- 
tensity produces very little rise in voltage. 
When it is used in sound projection, its prin- 
cipal merit is that it can be connected to the 
amplifier at some distance by means of a low- 
impedance line, 

The frequency response claimed by the 
manufacturer is shown in Fig. 14. It is cus- 
tomary to use an amplifier which is peaked 
at the high end. One of the difficulties ex- 
perienced in the field with this cell has been 
that the electrolyte leaks out of the case in 
time. 

The color sensitivity curve of the photo- 
lytic cell is somewhat similar to that of the 
human eye. It is shown in Pig. 15. 

Both in this country and abroad the elec- 
tronic type of photo-voltaic cell has been 
developed and commercialized, In these cells 
electrons are displaced by the action of light, 
which results in an e.m.f. at the terminals 
of the cell. A typical construction consists 
of a metallic plate upon which is a layer of 
sensitive cuprous oxide or other material, On 
top of this layer is a semi-transparent con- 
ducting film. The metal plate and the con- 
ducting film are the two electrodes, 

The electronic type of photo-voltaic cell is 
capable of furnishing a continuous current 
over a long period of time without deprecia- 
tion. This cell represents a direct converter 
of light energy to electrical energy. No 
battery or other source of potential is used 
in the external circuit of the cell. The 
current output of a typical cell (Weston) is 
shown in Fig, 16. It will be noted that the 
linearity of response and magnitude of the 
output current is lessened as the load re- 
sistance is increased, The reason is that the 
internal conductance of the cell acts as a 
bypass for a part of the generated current 
and the greater the external load resistance 
the larger the proportion of the current 
which is shunted internally. Furthermore, 
the resistance of the cell decreases as the 
light intensity increases (not linearly, how- 
ever), which accounts for the flattening of 
the response curve, 

In Fig. 17 is shown the open-circuit 
voltage output characteristic. It is an in- 
teresting fact that if two similar cells are 
connected in parallel to a load circuit of 
resistance R, the current is twice that of one 
cell providing that R is small, Also, if two 
cells are connected with a load of resistance 
R, the current is approximately the same as 
for one cell connected to a load of % R. 

The color response of this cell is shown 
in Fig. 18. The red sensitivity is low but 
the characteristic is not greatly different from 
that of the human eye. The frequency re- 
8ponse is very poor due to the high shunt 
capacity of the two cell electrodes. By mak- 
ing the cells of smaller size this difficulty is 
reduced to some extent, 
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Comparing Light-Responsive Cells 


The photo-emissive cell is in most general com- 
mercial use for the following reasons: 

(1) High red sensitivity. 

(2) Stability. 

(3) High impedance resulting in large 
voltage signal when used with electronic 
amplifier tubes. 

(4) Linearity of response. 

(5) Good dynamic response, 

Its principal limitations are: 

(1) It generally requires amplification in 
relay equipment, 

(2) It requires an operating potential of 
50 V. or more, 

(3) Operating current should be limited to 
not, more than 50 microamperes—generally 
less, 


The advantages of the photo-conductive cell are: 
(1) Some types can be made very sensitive 
to infra-red light. 
(2) Some types have large current output 
(with low sensitivity). 


(5) Some types have high sensitivity with 
low current, 

(4) Can be operated at low voltage. 

(5) It has good response in all parts of the 
visible spectrum, 
Its disadvantages are: 


(1) Some types are unstable. 

(2) It has a rather high dark current. 

(3) Its time lag is great and dynamic re- 
sponse is poor, 

(4) It is critical with respect to operating 
voltage, 

(5) It has a considerable temperature co- 
efficient, 


The advantages of the photo-voltaic cell are: 


(1) It operates without external source of 
voltage and is particularly suitable for port- 
able use. 

(2) Can be used with relays without ampli- 
fication if sufficient change in light intensity 
is available. 

(3) Two or more cells can be conveniently 
used in parallel or series, 

(4) Relatively large output currents can 
be obtained with sufficient light intensity. 

(5) Some types are stable over long 
periods, 

(6) Color response is similar to that of 
human eye. 


The limitations of this type are: 


(1) Its output cannot be conveniently am- 
plified by vacuum tube methods. 

(2) Its dynamic output is very poor. 

(3) Since the output cannot be efficiently 
amplified when used with relays, the relays 
required are of low torque (resulting in low 
contact pressure and relatively slow speed of 
operation) and are expensive. 

(4) For relay operation relatively large 
changes in illumination are necessary, 

(5) It has a high temperature coefficient. 

(6) Limited ambient temperature range, 

(7) It has appreciable lag of response in 
quantitative measurements. 
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tion Articles 
*Public Address Construc- 
tion Articles 
*Transmitting Articles 
*EmMocient Aerial In- 
stallations 
*Characteristics of Tubes 
*Testing Equipment 


And Many Other Important Items 
Reserve Your Copy Now. Every Radlo 
Man Will Fnd This Book a Veritable Book 
of Data Dealing with All Kinds of Radio 
Problems. 


TRY-MO RADIO COMPANY, Inc. 
85-C Cortlandt Street, New York, N. Y. 
Send for a FREE Copy of Our P.A. Circular 


STOP GUESSING! 


Radio service is easy when you know just where 
to look for the troubles. And, the securing of 
profitable rates for o> soakee the job still 
more attractive. A C KKER eliminates 
guess-work in ‘‘What ie Wrong. and What to 
Charge.”’ This trouble-localizer, with a really 
profitable schedule of flat rates included; enables 
you to localize any trouble in any radio, in a 
few minutes right in the fleld. Permits you 
easily to convince set owners that you are not 
guessing at either the trouble or the price of 
the repair job. Your competitor is making good 
money by using a CHUCKKER,. 

















Send $1.00 NOW for yours, postpaid. 


FREED’S RADIO CO. (Dept. R) 
Philadelphia, Pa. 


5053 Baltimore Avenue 
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THE 
OFFICIAL 


DOERLE 
Short -Wave 


RECEIVERS 


15-200 Meters 
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ES, the crowds are going ‘‘wild’”’ over short-waves; 

and the Doerle receivers are making them even wilder, 

Many have built their own and have obtained miracu- 
lous results. Others have purchased them already built 
and have obtained even better results. And why shouldn't 
they? These receivers, fundamentally, are so simple that 
they are absolutely fool-proof. As a result, they work 
ANY WHERE—not only in this country—but in any loca- 
tion. Day after day, night after night and with amazing 
regularity, they pull in stations from the far corners of 
the earth—REGULARLY—always on the same points of 
the dial. 


Only parts of the highest quality, such as Hammarlund 
varlable condensers, etc., are employed; for we fully ap- 
preciate that “a short-wave receiver is no better than the 
poorest part going into its construction.” All fancy gad- 
gets and embellishments have been entirely removed, only 
the most fundamental parts necessary for successful opera- 
tion are employed. You will be impressed with their 
simplicity. You will be even more impressed with their 
operation, These recefvers will convince you that foreign 
reception CAN be obtained—and with uncanny regularity— 
whenever they are on the air. 


The Doerle receivers are available in two types, each 
type consisting of two models. The Electrified Doerle, 
both the 2-tube and 3-tube models were designed for those 
localities where electric service is available. They must 
be used in conjunction with a specially-designed hum-free 
A.C. power pack. The 2-volt battery types were designed 
for the rural districts. They, too, may be had in 2 and 
3-tube models. 


It may be possible for you to purchase similar receivers 
or parts for such receivers at greatly reduced prices else- 
where. We admit this at once. But unless you, too, wish 
to join the ranks of the disillusioned and skeptical short- 
wave fans you will insist upon the Official Doerle Receivers 
—Receivers which contain only highest quality parts. All 
Doerle receivers are built on beautiful, crackle-finished 
chassis and bear the official name-plate of the only recog- 
nized Doerle manufacturer. All 2-tube models measure 
9” x 6” x 6%"; 3 tube models 10%” x 7” x 8”. 


No. 2140 2-Tube 12,500 Mile Doerle Receiver Completely 


Wired and Tested. Shipping Weight 5 bbs. 9 
FOUR PRISE ccccccccccccccccccccssccsvoses . 
No, 2142 Complete Accessories. Shipping Weight 22 
23. 
YOUR PRICE ..ncccccccccccccccccccsesceces 5. 
No. 2143 3-Tube Doerle Signal Gripper Completely Wired 
and Tested. Shipping Weight 7 Ibs. 1 4 
VOUR PRICE ....cccccccccccsccccecccsess . 


No. 2145 Complete Accessories. 


Ibs. 
YOUR PRICE .....cceceeecees 
No, 2174 Elecrtified 2-Tube 12, 
oe eed ae and Tested. Shippin 

eight 5 Ibs. 44 
YOUR PRICE ....ccccccccccccscecsscecees $10. 
No. 2176 Complete Set of Tubes for Above; Either 1—57 
and 1—56 for A.C. operation or 1—77 and 1—37 for bat- 


tery operation. 
YOUR PRICE EI 
No. 2177 Electrified 3-Tube Doerle Signal $4 Com- 


Shipping Weight 32 


500 Mile Doerle Receiver 
& 


yletely Wired and Tested. Ship. Wt. 7 Ibs. 

QUR PRICE ....cccecccccccccccesscecess . 

No. 2179 Complete Set of Tubes; Either 1—58; 1—57 and 
1—56 for ~s operation or 1—78; 1—77 and 1—37 for 
battery operation. 
VOUR PRICE ...ccccccccccccccccccceeeeeess 2.50 
No. 2149 Special Hum-Free A.C. Power Pack including 
80 Rectifier Tube. 5 
YOUR PRICE s 
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GLASS BULB 


2-tube receiver can now be 


FAMOUS 
Oscillodyne 
1-TUBE 


in one 


that’s the 


15-200 Meters 


And a wonder set it fs 


yet it does not 
belong in that class. Due to its 
peculfar circuit it has the sensi- 
tivity and selectivity of many 2 and 


even 3-tube short-wave 


1933, issue: “We are 


the regenerative variety, 


were easily pulled in.” 
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Just Imagine !— 9.TUBES 


WONDER SET 


at that! Although the cir- 
cuit of this unique little re- 
celver is of the regenerative 


“TWINPLEX” 3 See roo 
15 to 200 Meters 


The new type 53 tube makes possible this Twinplex ‘‘double-action’”’ re- 
celver. This tube actually contains 2 separate tubes in the same glass envelope. 
Just imagine what this means! It means that a 
built for the price of a 1-tube set. This is exactly what has been done in the 
Twinplex receiver. A comparison of prices with the Doerle 2-tube receivers 
listed above will immediately substantiate this statement. And what’s more, 
it actually performs like a 2-tube set. The circuit is practically the same as 
the 2-tube Doerle—extremely simple and therefore entirely fool-proof. You 
will receive stations which you never knew even existed before. We have re- 


Read what the editor of the Short 

Wave Craft Magazine says about thig 86t in the April, 
pleased to in 

development in radio circuits—the Oscillodyne. This circuit which is of 


is tremendous. The editor, in his home on Riverside Drive, New York City, in 
a steel apartment building, was able to listen to amateu i | 

NO AEMAL AND nO ahoune ‘0 rs in the midwest, USING 
stations were brought in, and with a short aerial of 40 feet, many foreign stations 
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receivers 
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it to our readers an entirely new 
acts like a super-regenerative set. Its sensitivity 






With the ground alone, a number of Canadian 


ceived many letters from satisfied users of the Twinplex receiver praising it to 
the skies. And justly so, for it is a wonderful little set. It affords full band 
coverage of from 15 to 200 meters which includes the amateur bands, police and 
airplane calls, foreign reception and numerous code stations. 


Only the finest quality parts such as Hammarlund variable condensers, Kurz 
Kasch high-ratio vernier dials, etc., are employed. All these parts are mounted 
in a beautiful, crackle-finished metal chassis which entirely does away with 
“hand capacity.”’ 


The receiver is universal in operation which means that it may be operated 
either with batteries or with an A.C. short-wave power pack, 180 volts is re- 
quired for the plates of the tubes and 2% volts, either A.C. or D.C., for the 
filaments. For a fan who is first starting in the short wave game, the Twinplex 
is the most economical receiver with which to begin, 


No. 2115 Twinplex ‘‘Double-Action’’ Short-Wave Receiver Completely Wired 
and Tested, including diagram but less tubes. Shipping Weight 9 Ibs. $7 
YOUR PRICE 


o22bnnn'onn'b46446444444644 
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WE ISSUE NO CATALOG 
All orders are F. O. B. New York. Terms: 
A deposit of 20% is required with every order. 
Balance may be paid on delivery. Deduct 2% 
if full amount is sent. 
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Here then is a set which brings in stations thousands of miles away; a set 
which frequently brings in Australia, loud enough to rattle your phones and 
with power to spare; a set which if you do not wish extreme distance will bring 
in stations several thousand miles away without aerial or ground. And the 
many hundreds of testimonial letters from short-wave fans who have either built 
their own or have purchased them, fully substantiate these remarkable results. 
The receiver may be used either with batteries or A.C, power pack. Requires a 
237 tube for battery operation and a 227 for A.C. operation. Available either 
completely wired ready to use or in kit form. Four pages of detailed instruc- 
tions and diagrams are included with each set. The aluminum panel 6” high x 
4%” wide. The bakelite base is 5%” long x 4%” wide. Shipping Weight 3 Ibs. 
No. 2146 Official One-Tube Wonder Set, completely wired and tested S 
YOUR PRICE............ ‘ 7.20 
No. 2147 Official One-Tube Wonder Set, in kit form, with detailed construc- 
tion plans. Shipping Weight 3 Ibs, 

EE, SU andcedectonddcoccccscacasscsbedeoereceoosecesessees 6.35 


No. 2148 Complete Accessories, including the following: one 37 tube; set of 
standard headphones; four No. 6 dry cells; two 45-volt “‘B’’ batteries. Ship- 


ing Weight 22 Ibs. 
TE $5.50 


CE.... 


GRENPARK COMPANY 
101 Hudson St. 
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A 5-TUBE PORTABLE 


(Continued from page 79) 


regulating resistor is the usual filament sup- 
ply for 2 V. tubes. Suppose we are using 
four 30s and one 31 or their equivalent, Fig. 
SA, If we use four dry cells (in series- 
parallel, of course, instead of two, the battery 
life will be more than doubled, because of 
the lower discharge rate per cell, Reconnect- 
ing the tubes in two parallel groups and the 
four dry cells in series, Fig. 3B, will give 
the same life, but it will be noted that 2 V. 
excess initial voltage must be dissipated in 
the resistor. Since this seems excessive, sup- 
pose we reduce the number of dry cells to 
three! Fig. 3C, This will reduce the battery 
life to about 75% of that of the arrange- 
ment using four cells, but the cost will be 
reduced a similar amount and there is one 
less dry cell to carry around, 
Choice of “B” batteries will 
space and weight limitations. 


depend on 


Sensitivity and Selectivity 


A simple T.R.F. circuit is adequate for the 
reception of local stations in a metropolitan 
area, but where real performance is desired 
a superheterodyne circuit employing a penta- 
grid converter tube is the logical choice. 

Referring to the circuit diagram in Fig. 2, 
it will be noted that a Sparton 25-S tube, the 
only 2 V. duo-diode triode tube avetiatie, is 
used as the second-detector, Owing to its 
inefficiency, diode detection is not used, rather 
the triode portion is used as detector, and 
the diode plates used only for A.V.C, 


Volume and Quality 


The thousands of midget sets that have 
been sold is evidence that there is entertain- 
ment value for most people in a radio that 
does not have the highest possible fidelity of 
reproduction, so if our portable is deficient 
in this respect we need not be too greatly 
chagrined. The very lowest notes will be 
missing—for it takes considerable power, a 
fairly heavy dynamic reproducer, and large 
baffle area to properly reproduce the basa 
frequencies, and these conditions can not be 
met very well in a portable. 

The pentode is probably the most satisfac- 
tory output tube for the portable set, because 
of its high power sensitivity, high efficiency, 
and simple circuit requirements, 


The Portable Receiver 


The sides of the carrying case, which is 
homemade, are made of \%-in, tempered presd- 
wood and are securely fastened with long 
thin screws to the top and bottom, which are 
of wood 5/16-in. thick. Inside dimensions of 
the case are 10 x 11 x 6% in, deep. Cross 
pieces, on which the chassis rests, are fast- 
ened in the middle of the front and back, 
and stop strips for the front panels and 
back cover put in, The outside of the case 
is covered with artificial leather, a handle 
fastened to the top, and four rubber “feet” 
to the bottom. The loop antenna, which is 
the front cover, is made of %-in. wooden 
strips as shown in Fig. A, with the wire 
wound in saw slots in the cross pieces. It is 
covered on each side with light, stiff card- 
board, and in addition the outside and edges 
covered with artificial leather, The back is 
a heavier piece of cardboard covered on one 
side with artificial leather. The two front 
panels are also made of presdwood ; the lower 





Fig. D 
Underside of 5 tube portable. 
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Build Your Own 
TESTER & ANALYZER 
Save $$$ 


Complete 


KIT 
Only 
$1475 


Equip for busy fall summer spare 
time, Model 303A DEPENDABLE TUBE TESTER is 
perpetually up-to-date, Tests all of today’s tubes—more 
than 130 types—and provides for more new ones. 
Highest grade D’Arsonval type moving coll meter—quicker, 
more accurate. Only two selector switches. Has short 
tester, pilot light indicator, gas test, second plate for all 
rectifiers, line voltage adjustment. Handsome leatherette 
case. Etched panel. Completely assembled and wired, 
if desired, $18.75. 








and winter during 


MULTITESTER No. 403. Thor- 
Other Kits oughly efficient, gy equipped 
for all future needs. He ohmmeter, -range volt 


meter. Also microammeter. Kit $10.95. Gompicte $14.95. 

SUPER TEST UNIT No 500. Designed for connection 
to MULTITESTER or to bring your present analyzer 
up-to-date. Has every feature jon. 3 want for years to 
come. Kit $10.85. Complete $i3. 

ANALYZER No. 5400, rod cy ‘Saenneneen and 
SUPER TEST UNIT in one compact, deluxe instrument 
every service man will be proud to own. Kit §26. Com- 
plete $34.50, 


Write for free Wiring Diagrams and Data Sheets 


RADIO CITY PRODUCTS Co. 
48 WEST BROADWAY, Dept. RC-8, NEW YORK, N. Y. 
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® Build for 


PERMANENCE 


For efficient short-wave receivers and 
transmitters of lasting quality, use the 
world-famous Hansackend Condens- 
ers, Coils, Chokes, Sockets and Shields, 
Backed by 33 years of engineering 
leadership, 
Write for new Free Catatoc “RC-8” 
HAMMARLUND MBG. CO, 
424-438 West 33d Street 
NEW YORK CITY 























PRECISION 
PRACTICAL ALL-WAVE 
FOUNDATION 
$ 2.3 
1—Trimmer Condenser. -_ 
record established! Wave 
" preadeas ts, 
police calls, airplanes, 
drilling) with clear instructions to 
Results Guaranteed 
ORDER NOW! Or send for IPANY 


For Bettan Radio 
PRODUCTS 
Specified Parts for the 
Soarteed Fe 28, July RADIO-CRAFT 
4—Polymet .0055 Mica Condensers 
5—Special Duo-lateral Coils 
World Wide 2-Tube Short Wave Receiver 
12,500 Mile reception > $f 75 75 
length range 15 to 62 
meters. her foreign 
amateurs, 
etc., DIRECT! Complete KIT (no 
build this remarkable receiver. 
Send $1.00. Balance 68.8. 
NOT a toy or an attachment! A REAL, complete 
all-wave receiver! 
HARRISON RADIO CO 
142 Liberty St, Dept. R-8 ew York City 














CONCOURSE 


Dry Electrolytic 
Wax Paper 
“Peewee” Paper Tubular 


CONDENSERS 


389-409 bn may AVENUE, NEW YORK 
Write for 1934 Catalog 
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Electrical Portable 


*2 1 su. 


Formerly sold for $68.50 












Mounted on base with three 
ballbearing rollers. Shipping 
weight of complete outfit, 
55 Ube. 
This is the ideal outfit for all-around spraying work wherever current is available. 
With this electric sprayer you can spray paint, varnish, duco, enamel, lacquer, 
insecticides, etc., with speed. You can move it from one room to another with 
ease, Simply insert plug into eiectric socket and this marvelous machine is ready 
to do a man-size job—and do it efficiently. 

This electric portable sprayer saves its cost over and over again on your own 
work. It will make money for you doing jobs for others 

Outfit equipped complete with De Vilbiss Gun, Universal head, with quart alu- 
minum cup, which enables you to obtain round or fan s P. heavy duty 


motor, 110-volt, 60- —_ AC air filter, safety valve, Kellogg Air-Cooled Com 
pressor, 1%x1%, 15 feet of hose, cord and plug. Pint mason jars can be used on 
gun for extra AI 
Price of outfit without motor, $20.00 
Aft -f ttached 
‘ast govtten-toed a cup spray $595 
‘essing units of small displacement. = 
ates from R to 50 Ibs. pressure, 
pray 5” in width. Tip 
" 1 spray lacquer, enamel, paint, var- 
luces smooth, 
r minute, 
used for extra container. 
Shipping weight, 3 lbs. 

Compressed air filter and expansion tank, equipped with gauge and safety valve. 
Has standard taps in tank and base ready to install. Eliminates oil and moisture. 
Same as illustrated in Electric Portable Sprayer Outfit shown above. 
Kellogg 
Air-Cooled Compressors 
at less than half price! 


Price of complete outfit with gun, $27.50 
low pressure com- 
fan spre: 
ne for “other round or flat spray. Material 
ow 
sluminum quart ‘cup. ‘int glass mason jar can be 
Complete with tank, gauge and 60 Ib. safety valve 
Shipping weight, 7 lbs. 
Same as illustrated in Electric Portable Sprayer Outfit shown above. 














Maximum 
Size Pressure Speed Motor Price 
1% = 1% 75 Ibs. 600 uP. Te 
1% x2 100 Ibs. 600 anon’ --._ 9.00 
2x2 125 Ibs. 600 1/8 a P. esecenceeeeeos 10.50 
2% x2 176 Ibs. 500 SPE s cccccsceeceees 12.60 


Shipping weight, 12, 13, 14, and 18 lbs. 


BARGAINS 


HERE IS A GREAT VALUE! 


Sprayer Outfit 








All Merchandise Offered On Page 
is Absolutely New And Unused 








BARGAIN PRICE ON 


G. E. Motors 


These Motors were 
manufactured by _ the 
General Electric Com- 
pany and originally in- 
tended for use by a 
large manufacturing 
company. Since they 
were not used, we are 
enabled to offer them at 
an unusually low price. 


Here are the specifi- 
cations: 1/30 H.P.—- 
4800 R.P.M. Universal 
A.C. and D.C, 110 volts 
—instant reverse. Size: 
Diameter 3 inches, 
length 5 inches. ~ 


Shipping weight, 3 lbs. 





Original Price $12.00 





45 
Each 


WHILE THEY LAST 


Add 25¢ for packing :- shipping 
charges to any point in U. 8. A. 





Westinghouse 






Manufactured by the Westing- 
house for U. S. Signal Corps. 
Ballbearing Rotor, case di- 
mensions 4%"x6%" diam. 
Guaranteed new and perfect. 


Shipping weight, 13 lbs. 


Here is what one of our customers writes: 
“These generators are a= used in a ay fishing village, where the only 
current is supplied 2K.W.-D.C. generator. 
it was impossible to use A.C. sets and especially my short wave trans- 
mitter using two ‘45 tubes, one of the generators is used to supply my two A.C. 
receivers and the other to supply power for the transmitter. Both generators are 
run by a % horsepower D.C. motor. These generators perform perfectly and have 
been "beslutely trouble free. The voltage and current regulation is remarkably 
stable, taking a considerable overload.’’ 
(Name supplied on request) 


G. E. Phonograph Motor 


Absolutely Brand NEW! 


Variable speed induction type self- 
starting, 110 volt, 60 cycle, AC, with 
lever control. Speed range from 6 
to 200 RPM. Can 

installed in place be 
old-fashioned, hand- 
winding speed motor. 
Also ideal for display 
turn table, and a hundred other uses. 
These G.E. Electric Motors are brand 
new, in original —~ cartons. 


Same motor that 
' $395 


merly sold for Le 00. 
Shipping weight, 11 Ibe. 










GO 0600606260006066 
Fonuy Sold for 
$15.00 





WELLWORTH TRADING CO. RC-834 
560 West Washington St., Chicago, Ill. 


I enclose §.......... for which please send me the 
following: 
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ORDER 
FROM THIS PAGE 


Since We Do Not Publish Any Catalog 


Remit by check or money order for full amount of each item— 
shipped by express if sufficient money is not enclosed to ship by parcel 
post. No C.O.D. order accepted. Money refunded if not satisfied. 
Be sure to state shipping point if express or freight office is not in 
your town. 


WELLWORTH TRADING CO. 
560 West Washington St. Chicago, Ill. 
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A 5-TUBE PORTABLE 


(Continued from page 125) 


one, to which the speaker is fastened, meas- 
ures 5% x 10 in., the upper one is just 
enough smaller to enable it to slide easily 
in and out of the case. The chassis is made 
of 1/32-in. aluminum, and measures 5% Xx 
9% x %-in. high. 

Referring to the control panel, in the lower 
left corner is the on-off switch Sw. 1, above 
that the three tip-jacks for the loop connec- 
tions, and in the upper corner is the filament 
resistor shorting switch Sw. 2. In the upper 
right corner is the A.V.C. switch Sw. 3, and 
in the lower corner the phone jack On 
either side of the tuning dial are, above, the 
two volume controls Ri and R2, and below, 
the two regeneration controls C10 and C11, 

The tube filaments are connected as in Fig. 
3C, Instead of using a rheostat, switch Sw. 
2 is used to short out resistor R10 after about 
50 hours of operation to compensate for the 
decreased “A” battery voltage. If desired, 
R10 may be replaced by a 1 or 2 ohm re- 
sistor, and Sw, 2 dispensed with. 

In determining the correct number of turns 
on the loop, the temporary hookup in Fig. 1 
was used, With the 1A6 tube circuit oscil- 
lating, the heterodyne note of an unmodu- 
lated oscillator could be heard in the phones. 
Then the number of turns across Cl was ad- 
justed to properly cover the broadcast band, 
with sufficient additional turns to cause the 
tube circuit to oscillate with C10 set near 
maximum, Since tuning the oscillator circuit 
of a converter tube does not react on the 
control-grid circuit, this same calibration 
holds in making the tracking adjustments. 
This loop consists of 30 T. of No, 24 D, C. C 
wire, tapped at the 22nd turn, the outside 
turn going to the control-grid. The oscillator 
coil consists of 70 T, of No. 32 enameled wire 
wound on a 1 in, form, A couple of thick- 
nesses of paper are wrapped over the ground 
end, and over this the plate (anode grid) 
coil, consisting of 35 T. of the same size wire, 
is wound, 


Adjustments 

When regeneration is used, a little more 
attention must be paid to proper shielding 
and filtering. However, since it was not de- 
sired to load the chassis with unnecessary 
bypass condensers, a little experimenting was 
done to determine where they were necessary, 
It was found necessary to isolate the screen- 
grid of V1. This is done with a small R.F. 
choke instead of a resistor to avoid reducing 
the screen-grid voltage. Since V4 draws its 
plate current through R9, it acts as a bleeder 
resistance, helping to regulate the screen-grid 
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Fig. 3 
Optional “A” battery connections. 
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voltage. Choke R.F.C, 2 


is quite necessary 
for stable operation, 


Condenser C14 deter- 


| 


mines the amount of energy fed back through | 


Cil. If too small, the circuit of V3 may 
oscillate continuously, if too large, little or 
no regeneration will be obtained, Its value 
is determined by experiment. It was found 
necessary to shield the exposed control-grid 
lead to V2, This is done by slipping a short 
length of braided copper shielding over the 
insulated lead. 

No trimmer is used across C3, Its approxi- 
mate value is determined by experiment, and 
the final tracking adjustment made with the 
I1.F.T, trimmers. It will be seen that shift- 
ing the I.F, slightly has the same effect as 
varying C3, C2A is used to adjust the track- 
ing at the high-frequency end as usual. Since 
varying C10 and C11 affects the peaking of 
the I.F,. transformers, they must all be ad- 
justed together. 

With C10 and Cll set near minimum, the 
I.F. transformers are tentatively aligned at 
the correct frequency for proper tracking. 
Then a station or modulated oscillator in the 
broadcast band is tuned in and C10 and C11 


advanced until maximum regeneration is ob- | 
circuits without oscillation | 


tained in both 
anywhere in the broadcast band, at the 
time keeping the I.F. transformers in align- 
ment. The regeneration condensers are not 
touched when tuning in most stations, but 
are advanced slightly when a little extra 
selectivity and sensitivity are needed, 


same 


List of Parts 

One 2 gang condenser, 350 mmf, per section, 
Ci, C2; 

One trimmer condenser, 35 mmf., C2A, (not 
needed if there are trimmers on tuning 
condenser) ; 

Two panel mounting compression type vari- 


able mica condensers (Crosley “intensi- 
fiers”), 85 mmf., C10, C11; 

One mica condenser, 500 mmf,, C3; 

Three mica condensers, 250 mmf., C4, C12, 


C13; 
One mica condenser, .001-mf,, C14; 
One midget paper condenser, 
v5 
Two dual paper condensers, .1-mf, per sec- 
tion, 200 V., C5, C6, C7, C8; 
Two paper condensers, .1-mf., 200 V., C9, C16; 
One electrolytic condenser, 5 mf., 25 V., C17; 
One dual paper condenser, .5-mf. per section, 
200 V., C18, C19; 
One oscillator coil; 


One I.F. transformer, double tuned, 465 kc., 
LP. 13 

One I.F. transformer, double tuned, center- 
tapped secondary, 465 ke., LF.T. 2; 


One A..F, transformer ; 


One volume control potentiometer, 1000 ohms, 


Ri; 

One volume control potentiometer, .5-medg., 
R2; 

Three carbon resistors, .l-meg., 1 W., R35, 


R5, R8; 


One carbon resistor, 50,000 ohms, 1 W., R4; 

One carbon resistor, 2 meg., % W., R6; 

One carbon resistor, .5-meg., 1 W., R7; 

One carbon resistor, 10,000 ohms, 1 W., RY; 

One wire-wound resistor, 4 ohms, R10; 

One R.F, choke, about 3 mhy., R.F.C, 1; 

One RF choke, about 10 mhy, R.F.C, 2; 

Three battery switches, Sw.1, Sw.2, Sw.5; 

One 5 spring, filament control type, phone 
jack; 

Two 6 prong wafer sockets, for V1, V3 

Two 4 prong wafer sockets, for V2, V4; 

One 5 prong wafer socket, for V5; 

Three tube shields, for V1, V2, V3; 

One 1A6 tube, V1; 

One 34 tube, V2; 

One 25-8 tube, V3; 

One 30 tube, V4; 

One 950 tube V5; 

One 5 in. magnetic reproducer ; 

One vernier dial; 

Four knobs; 

Three tip-jacks ; 

Three dry cells, “A” battery; 

Four 22% V. “B” batteries, 4 x 2% x 2% 


ins, ; 

One carrying case, with loop built into front 
cover, and panels and aluminum chassis as 
described in text; 

Miscellaneous hardware, screws, rubber grom- 
mets, short length of braided shielding, 
and hook-up wire. 


1934 





.005-mf., 500 V., 
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BUILD YOUR OWN 


SHALLCROSS 
UNIVERSAL 
TESTER 


For $41.50 Complete 


VOLTS 
A.C.-D.C, 


5-25-100-250-1000 
1000 ohms 
per volt 


MILLI- 
AMPERES 


D.C, 
1-10-100-1000 


CAPACITY 
-001 - 10 Mfd, 
Paper or 
electrolytic 
condensers 


INDUCT- 
ANCE 


1- 10,000 Henrys 
-5-5,000,000 ohms D.C. Resistance 


Send 6¢ in stamps for the new Bulletin 
No. 611-P containing the complete 
wiring diagram and operating in- 
structions for this modern service- 
man’s instrument, 


GIHALLCROSS MFG. COMPANY 
Electrical Measuring Instrumente 
and Accurate Resistor. 


TOO MAC DADS BOULEVARD 


COLLINGDALE, PA. 




















FREE! nee 


Packed with new- mete radio VALUES at rockbottom 
wholesale prices. oney-back prerantes and 30-DAY 
FREE TRIAL iN TOUR HOME on every set! All 


t Send for big, , 
TODAY, Prices. vcesersessen te 99245 Up 


FORDSON RADIO, Inc. 
Dept. 8-39, Oakman Bidg. DETROIT, MICH. 








AGENTS WANTED! 
MOTION PICTURE SOUND 


Most fascinating field awaits live Radio Service 
uick, sure profits 
ASK FOR FREE CATALOG 
S.0.S. CORPORATION 
1600 Broadway ew York, N. 


N 
Cable Address: “Sosound” New York 














SERVICEMEN! 


EROVOX 


PORAL , 





Operates AC radios, amplifiers. 
refrigerators, and all other standard 
household appliances. Sizes 300 
watts and up. oo for interesting 
descriptive litera 
KATO ENGINEERING co. 
Mankato inn., U, 8. 
of ag Generators and Converters for operat- 
ing AC Radios on 32 and lie. volts DC 









Mfgs. 
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RTC’s Big August SPECIALS 








YOUR DOLLAR— 
IS WORTH MORE 
When You Buy From Us 


Is the dollar inflated? These days everybody is 
speaking of inflation but why worry about it, 
whether the dollar is inflated or not it is worth 
more when = buy from us. The prices shown on 
this page so radically low that no one can 
pooetety endoreett them. ur consistent advertise- 
ments present to you each month, on this page, 
certain STAR (*) items which are not listed in 
our regular catalog. ‘These are all specials of 
which the small quantity on hand does not permit 
us to catalog them. ONC LD OUT N 
MORE CAN BE HAD AT ANY PRICE. ORDER 
TODAY—NOW. Order direct from this page and 
save money. 100% satisfaction guaranteed on 
every transaction. 

je are a wholesale house and cannot accept 
orders for less than $3.00. If C.O.D. shipment is 
desired, please remit 20% of the total amount of 
your order. Balance will go forward C.O.D. 
If full cash accompanies your order deduct 2% 


Limited Supply 


“THE GREATEST SET BUY 
IN AMERICA” is by all means a 
mild description of the value which 


Gage. Send money order, certified check or we are offering here. This very 
U. 8. mps. same 8-tube receiver as recent as 

Be on to include sufficient extra remittance if eight months ago, sold for we" 
order is to be shipped via parcel-post; any excess than $95.00, yet now because o' 


the advent of even later type tubes, 
you can purchase this receiver for 
only a small fraction of that price, 
The tubes employed in this set 
are still comparatively new; and 
not only that but all modern fea- 
tures such as, 2A5 push-pull out- 
put, tone control, phonograph at- 
tachment provisions, full dynamic 
speaker, etc., are incorporated. 


RADIO The selectivity and sensitivity of 


and this 8-tube receiver, due to its 
4 tuned stages, are just as sharp 
Short-Wave 


as those of an 1l-tube superhete 
TREATISE 


will be refunded. 
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4 
4 
1 
“ 
{ 
x 
{ 





¥ type 58 triple grid tubes; followed by a 56 detector. From 
!? 108 Pages there the signal is amplified by a type 56 first audio 
PADIC TRADING LE tube, and from there still further amplified by the erful Tone 
) 1500 Illus. push-pull 2A5 power output tubes. 





Completely revised and enlarged, this new 1934 
edition contains 108 solid pages of useful radio 
information, diagrams, illustrations, radio kinks 
and real live radio merchandise. It contains more 
valuable radio information—more real live ‘‘meat’’ 
—than many text books on the subject. PARTIAL 
LIST OF CONTENTS, Fundamental Principles of 
Radio for the Beginner, Chapter 2—Fundamental 
Circuits and Uses o ‘ew Tubes—Revamping Six 


rectifier is employed. 


incorporated. 


only LO 


of the set is best described as ‘‘standard,’’ for its circult 
is none other than the ‘‘good old stand-by” T.R.F. type 
modified and improved to use these later type tubes. It 
incorporates 3 stages of tuned R.F. amplification, using 


signal comes out of these tubes, it is strong enough te 
operate 4 to 5 dynamic speakers very easily, and many 
times that number magnetic speakers. 
All provisions for supplying field 
power to the 11” genuine Oxford dynamic speaker, is 


ning is extremely simple and very sharp, being com- 
parable to the tuning of a superheterodyne receiver. A 
new type traveling ‘“‘ghost light’’ 
three controls on the front of the chassis consist of tuning 
Volt Battery Sets tor Two. Volt Tubes—Public Ad- knob, tone control knob and volume control respectively. 


BIG 8-TUBE SET BARGAIN 


* Complete with 11° Dynamic Speaker 





Not a Midget/- 
hut a full-sized Consort Cassis 


and by-passing, results in extremely high sensitivity. 
Many of our satisfied customers inform us that a good 
variety of distant stations come in regularly like locals. 
And why shouldn’t they, for 4 tuned stages is more than 
what even more recent sets are employing and everyone 
knows that the more tuned stages you have the greater is 
the yy — ee the selectivity of a receiver. 

qua ay ie is extremely fine and can be controlled 
= sult tbe ndividual, from very high treble down to deep 


ne. The construction 


By the time the 


“Why build a set when a complete receiver, fully wired 
and ready to use and complete with speaker and all modern 
features, can be bought at such a phenomenally low price. 
Here, also, is an_opportunity for wide-awake servicemen 
to “‘clean up.”” There are little more than 150 of these 
excellent chassis available, hence ‘‘first come, first served.” 
Judging by the rapidity with which our ‘‘Peerless’’ re- 
celvers sold a few months back, when we had a sale on 
them, the supply of these considerably superior receivers 
= not hold out very long. The moral is, 


A type 80 full-wave 


is employed. The 


¥ aw 4 t delay, 
dress Systems—How to Build Short Wave Trans- The chassis itself is made of heavy steel, beautifully black r today.” Overall size of chassis, 15%” x 11” 
mitters and Receivers—Up to Date Tube Chart enameled. tuned circuits are thoroughly shielded Hack Shipping weight, 40 Ibs 
and Socket Connections, etc., etc. WRITE TO- including the tubes and condensers. This prevents feed- va ist Price $95.00 


DAY—Enclose five cents (coin) for postage. 
Treatise sent by return mail. Print name and 
address clearly on request. 


back, whistling and howling. 





The use of 4 tuned circuits 
employing the new triple grid, screen grid tubes and 
high gain R.F. transformers, together with careful wiring 


T.R.F. Receiver _- 


Ing ponamis, Soeaker “But Lew Tubes Sf 9S 














& HORT waves are the talk of the hour. The whole country, nay, the whole world, has 

gone crazy to receive foreign stations, as far as 12,500 miles distant. Usually, such 
sestption is had only with —— multi-tube sets. 

Only recently, the invention of the ‘‘19"’ tube has made it possible to perform the 
function of two tubes in a single tube. Then came the invention of the TWINPLEX, a 
radio circuit of unheard of sensitivity, using the “19’’ tube; it is now possible with a 
single tube of this type to receive short wave stations from all over the world, loudly and 
See SeSUL AREY, night after night, day after day, always in the same place on the 

a 


Every radio man knows that in a short-wave set it is highly important to have the 
wiring as short as possible. By inventing a radically new design, that is, by mounting 
tube and coils, in fact, everything, on the front panel, it has become possible to shorten 
all connecting wires, with the result that an UNHEARD OF SIGNAL SENSITIVITY 
has now been achieved for the first time, in a single-tube set. 

But the TWINPLEX is ACTUALLY A TWO-TUBE SET; yes, we repeat, A FULL- 
igiwa en SET AT THE AORICE OF A ONE-TUBE SET. 

we TUBES IN ONE GLASS AENVELOPE. That is the story 
It is a 2-volt tube, which has a DOUBLE SET OF ELE- 


N 
This set has been so so designed that it will receive ordinary broadcast stations too— 
stations which come in with great volume, particularly local stations. These come in 
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WORLD-WIDE 
RECEPTION 


; WITH-THE-FAMOUS,, 


TWINPLEX 


Short-Wave Receiver 


Economical 2-Volt Operation 
Complete with Headphone 





[ONLY $4.94] 


so loud that if you have a loudspeaker, this little one-tube set will ACTUALLY 
GIVE You LOUDSPEAKER RECEPTION. 

With this set, we furnish regularly, two coils, one a short-wave plug-in coil, which 
receives all the popular stations in the 33 to 65 meter band, and a broadcast coll 
which receives nearly all broadcast stations, 

A simplified instruction sheet with detailed instructions and pictorial diagrams 
shows you how to build the set in a few hours’ time, and once you have completed the 
set, FROM THEN ON, YOU DON’T SLEEP ANY MORE 

The “19’’ TWINPLEX its available Ay yu in kit form and comprises all parts 
properly build the receiver in from 1 2 hours. ANYONE CAN DO IT. guipping 
weight 5 pounds. 

0. SW-308 Famous Twinplex Short-Wave Receiver Kit with all parts 
bel Be: SINGLE HEADPHONE AND BAND BUT No Tube 
No. w-309 Complete’ Accessories’ For ‘TWINPLEX’ Recctver, “Com 
1—Type 19 Tube, 2—No. 6 Dry Cells, 2—45 volt a Bat 

Shipping weight veel om 8. 


d $3°55 


Additional Plug-in Colts for ‘the 20, 80 and 160 meter bands—45c each 


Hudson Street, New York City 
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Penny Wise-BUT 
Dollar PROFIT 


<< I| We 


To Every 
Radio Manufacturer 
Jobber and 
Mail Order House 


/ The June issue of RADIO-CRAFT 
a concluded the first five-year period 
since the magazine's inception. 





iS With no little effort and persistance, 
the publishers have succeeded in 
vity, bringing out sixty consecutive issues. 
good It is a testimonial to the merits of 
then any magazine that, in its infancy, it 
mene was able to pass successfully through 
iver, the crucial, depression days. And, 
, NOW, RADIO-CRAFT has become 
the second largest radio monthly 
~~ magazine in the country. Such suc- 
oem cess is due in great measure to its 
these splendid, enthusiastic organization. 
te: In this half-decade, RADIO-CRAFT 
toon has attained a circulation far in ex- 
olay, cess of 50,000 monthly readers, com- 


prising manufacturers, jobbers, radio 
dealers, service men, radio engineers, 
95 experimenters and professional set 
builders. Present indications point to 
a fair percentage of increase during 
the next few months. What does the 
future hold? Well, we're confident 
of continued success. 


We recall the early days when 
only a handful of advertisers were 
represented in the pages of RADIO- 
CRAFT. Today, we find an average 
of 50 or more advertisers using space 
regularly month after month. Many 
of them have never missed an issue 


since July, 1929. 


The growth of RADIO-CRAFT in cir- 
culation, in prestige, in editorial in- 
terest, in value as an advertising 
dium, is lusively proved by 7 

the results obtained by one of many =——— 
advertisers. The letter reproduced is AUTO-RADIO NUMBER 

JUST ONE of any number of un- 
4 solicited letters received from time 
to time. It points out clearly the 
SLLY profits derived from advertising ex- 
penditures in RADIO-CRAFT — it 
ni shows reader response to advertising 

in RADIO-CRAFT — and it proves 
rrame leadership in the radio field. 


am Advertisers and agencies are alert in Ww 


A taking advantage of new, prosperous 

markets. What greater prospects in a ibe coma 

94 constantly buying field can be found? 

Where can a more active radio mar- R A Di C R A FT 
5s ket a or pom sap Panes by = 

.e confidential reports from other adver- 

) tising poche. thet results heve Published by Continental Publications, Inc. 


ALWAYS b ‘4 
ty invested we ae ow dollcr pom 99 HUDSON STREET 


THE PUBLISHERS. New York, N. Y. 
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Broadcasting Stations employ mana- 
gers, engineers, operators, installation 


ot Home 


IMcre Money 


lil train You Quickly for 


Radios GOOD spare time 


and full time Jobs - « . 


- Why slave your life away in a no-future 
Mail Coupon job? Why skimp, why scrape, trying to 
for FREE 


pay your bills? I'll train you quickly for 
the live-wire field—the field with a future— 
Information 


RADIO, $40, $60, 75 a week—that’s what 
many Radio Experts make, $5, $10, $15 
a week extra money—that’s what many, of 
my students make in their spare time 
shortly after enrolling. My free book tells 
you about Radio’s spare time and full time opportunities—about my 
tested training—about my students and graduates—what they are 
doing and making. Get this book. Be a Radio Expert, The 
Radio field is big enough to absorb many more properly trained 
men. 


**Made $6000 in 2 Years”’ 


“Soon after the de- 


pression 


started, I 


found myself without 
a job, but I was well 
protected with N.R.I. 


I 


swung 


and maintenance men for jobs paying 


full time 
up to $5,000 a year, 


Radio Servicing and I 

have made over $6,000 

in a little over two years.”’ 
—WM. SPARTIVENT, Sparty Radio 
Service, 93 Broadway, Newark, N. J. 


**Made$17 in One Night” 


“‘Who says there’s @ 
depression? I have 


Many Radio Experts Make 
$40, $60, $75 a Week 


Spare time and full time Radio Servicing, Operating Broadcast, Air- 
craft Radio, Commercial Land, Ship and Television stations, a Radio 
service business of your own. I'll train you for these and other 
good jobs in the manufacture, sale and service of Radio and Tele- 
vision apparatus. My FREE book tells you about the many money- 


Set servicing has paid many N. R. I. 
men $200 to $1,000 a year for their 


spare time. Full time men make as 
much as $40, $60, $75 a week. 


Television, the coming field of great 
opportunities, is covered in my Course. 


Some Other Jobs 
N.RII. Trains Men For 


er oe 











Broadcast Engineer. 

Operator in Broadcast Station. 

Aircraft Radio Operator, 

Operator of Airway Beacons, 

Government Radio Operator. 

Ship Operator. 

Serviceman on Loud Speaker Systems. 

Installation Engineer on Loud Speaker 
Systems. 

Sales Manager for Retail Stores. 

Service Manager for Retail Stores. 

Auto Radio Installation and Service- 
man. 

Television Broadcast Operator. 

Television Engineer, 

Set Servicing Expert. 


making opportunities in Radio. 


Save—Learn at home in your spare time 


You don't have to leave home and spend $500 to $1,000 to study 
Radio. I'll train you quickly and inexpensively right in your own 
home and in your spare time for a good Radio job. You don’t need 
a high school or college education. Many of my successful graduates 
didn't even finish grade school. My amazingly practical 50-50 method 
of training—half with lessons, half with Radio equipment—gives you 
broad practical experience—makes, learning at home easy, fascinat- 
ing, practical and rapid. 


Many make $5, $10, $15 a week extra 
in spare time almost at once 


My book shows how my special training, instruction material, plans, 
ideas, and my nineteen years’ experience training men for Radio 
careers have helped many students make $200 to $1,000 a year 
quickly in their spare time. My Course is famous as “the one that 
pays for itself.” 


Your money back if not satisfied 


I'm so sure you will be satisfied with my training that I agree in 
writing to refund every penny of your money if you are not entirely 
satisfied with my Lesson and Instruction Service when you finish. 


Find out what Radio offers you 


Act today. Mail the coupon. My 64-page book will be sent free to 
any ambitious fellow over 15 years of age. It tells about Radio's 
opportunities—explains the eighteen star features of my Course— 
shows letters of what others are doing and making. There is no obli- 
gation. Mail the coupon in an envelope, or paste it on a 1c post card, 


J. E. SMITH, President, 
Naticnal Radio Institute 
' Department 4-HX, Washington, D. C. 


FREE: Radio Servicing Tips 


Let me PROVE that my Course is clear, easy 
to understand and fascinating to study. Send 
the coupon for a free lesson, “Trouble 
Shooting in D.C., A.C., and Battery Sets,” 
This interesting lesson gives 182 ways 

to correct common Radio troubles. I 

am willing to send this book to 

prove that you too can master 
Radio—just as thousands of other 

fellows have done. Many of them, 

without even a grammar school 

education, and no Radio or 

technical experience, have be- 

come Radio experts and now 

earn two or three times 

their former pay. Maj! 

he coupon now. 





ee 

_—- —Tat Al 
\ VAN cy ITUT! 
RADIO } pa 


made more money in 
Radio then ever be- 
fore. I am busy day 
and night. Last night 
I made $17, Last week 
$45. I had a tough 
struggle at first but 
you fellows helped me 


back in the race and kept me going.” 


—WILLIAM 


J. MAKI, Creighton 


Mine, Ont., Canada. 


**$50) a Year in Spare 
Time’”’ 


“Although doing spare 
time Radio work only, 
I have averaged about 
$500 a year extra in 
addition to my regular 


income. 


Full 


time 


Radio work would net 
me many times that 
Ww. H 


amount.’’—ED 
FAWCETT, 
Road, Ladner, 


Slough 
B. C., Canada, 


**Good Position, Good 
Pay” 


successful in 
JOHN HAJDt 


“I am Chief Operator 

at Radio Station 

WSMK This is a 

good position with gocd 
y. I have advanced 

right 
recom - 
N.B.1 to 

anyone who 

wants to be 

Radio.’’ — 


TK, JR., 


8 Broxey Apts., 


Southern Hills, 


Dayton, Ohio. 
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